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ABSTRACT 


The present thesis is an attempt to understands 
the iirportant process of cornrnvuiication on which, in part, 
our long term survival depends. An analysis of the 

inadequacy of the contenporary, dominant models of the 
communication process on which diverse, sophisticated in- 
formation transmission systems are based and built, is carried 
out. It is argued that, as formal models of communication, 
they are constrained to ignore the crucial distinction 
between the * Symbolic:* and 'Imaginary* modes of communica- 
tion, An alternative epistemology based on that distinction 
is developed to circtainvent the process of decon textual iza- 
tion inherent to formal systems. The probhem of ‘digitali- 
zation* accompanying the creation of 'categories* without' 
which no cormmunication through the use of symbols can take 
place is sought to be overcome by deploying a framework 
based on 'levels*, 'dimensions*, their interrelationships 
and heterarchy. It is maintained that such a framework 
subsumes the prevailing models of communication with suit- 
able identification of the associated levels, dimensions and. 
relationships specific to each model. The difficulty of 
performing such an identification in real life comimunicatio- 
nal situations is pointed out. 



*ExistenGe is beyond the power of words 
Td^, define s 
Terms may be used 

But are none of them absoiute , , , , 



CHAPTER 1 


INTRODUCTION 

The growing ntaniber of large, diverse and sc^jhisti- 
cated systems of communication the world over, do not seem to 
contribute significantly to the process of bridging the comimi- 
nicational gap between people. If any# the gap seems to be 
widening. We thus have the paradoxical situation in which 
co\xn tries seek to promote peace through the communication 
acts, such as SALT discussions', that culminate in the greater 
production of more hazaardous nuclear arsenal. We have the 
embarassingly fast - access systems of communicatiorti by which . 
sm^ll Isands of smugglers and subversive elements can and do 
escape the net of goverment machinery. We are also witness to 
the not infrequent phenomenon of a ruthless state backed by 
expensive and elaborate systems of communication, arresting 
thousands of its innocent citizens within a matter of a few hoiirs. 
And, at the interpersonal level, we repeatedly experience the 
tragic failure of establishing a communicational rapport with 
the others inspite ovir best systems for transmission and reac- 
tion of information. Indeed, there is growing suspljGion 
whether the very creation of such syst^is founded on strict 
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separation between syntactic and semantic aspects of communi- 
cation is not responsible for the alarming failure to communi- 
cate, At any rate^ it is increasingly becoming clear that 
there is perhaps more to the coranmnicational process than mere 
transmission! of symbols and their faithful reaction. The 
■word ‘communication* is derived from the Latin word * canmunicatio- 
nem* which n®ans sharing. And what is shaired be-tween whom/ how and 
to what effect in a society is a compjLex function of ■the cul-tu- 
ral/ econcmiic and political forces prevailing in -that society. 

Any effort "to treat a technology/ information technology being 
no exception, in isolation from its context is misleading. 

This growing s\i^icion over the present day approach 
•to eommunicational process and i-ts reductionist and isola'tive 
character prortpted us to investigate the process of ccmununica- 
tion and to eij^lore as to where -the rooct of the problem of 
communication lies in •the present tdirae. This, im ■turn’/ neeessi- 
ated an explication as to how various -theories of communica'tion 
are formula-ted in "the cwntenpor ary time. The most inpor-tant 
fea-ture -that -these formula-feions seem -bo follow is "that of 
reducticm of -the end -to means — reduction of -the world of values 
to ■the world of facts, Nbt surprisingly, ‘medixm becomes the 
message* , Manipulatable bits of informa-tion are talcen as 
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stubborn facts v^le meemings are discarded as superfluous 
entities. 

Above disoussioa^ suggests that it is necessary to develop 
an alternative epistemology in order to give a:’i satisfactory 
account of the oommunicational- pTOcess, To this end# an investi- 
gation into the nature of reality, its conception by the human 
mind, is talcen This investigation suggests that the use of 

•symbols* and ‘categories* for the purpose of communication is 
unavoidable. For any meaningful communicatiom to talce place, 
a signification has to be generated which necessarily calls for 
categorisation. If Idiat is so, it *is of interest to examine the 
circumstances in whicdi the use of symbols render the process of 
communication pathological and to what extent those circumstances 
obtain in contoiporary information transmission systems. These 
above considerations lead us to plan the present thesis on the 
following lines*. 

In Chapter 2, a brief historical accomt of the approajcbes 
to the communicational process has been given. We point out that 
in modem times, a great effort is devoted to the means of 
communication while a correspondingly lesser attentiona is paid 
to the study of the theoretical aspects of communication. 

To exarpllfy this, we have critically analyzed Shannon’s fortmx- 
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iation and pointed out its inadequacies to deal with the se®nantic 
and pragirstic aspects of communicationi* This is followed ^n 
elvLcidation of semantic theory of informatictn as suggested ty 
authors like Bar-iiillel and These formal theories are 

also found to be inadequate to deal with conc^ts IdLke meaning, 
prggmatic use of syiribols etc. In this context, discuss the 
pragmatic theories of information proposed by Maekay^ Ciherrsf* 
Yovits etc. Some of these theories are foiind to be interesting 
and seem to provide certain litportant insights into the ccwnmuni— 
cation process. They^ however, fail to give a satisfactory 
accoxant of the concept of meaning arising in real life. Moreover, 
these theories do not take into consideration the multilevel 
conplexities of context* 

An alternative approach to communication has been 
developed in Chapter 3, To this end, we explore the nature of 
reality and its perception and conprehensiom by the human mind. 

We consider the xjse and scope of symbols for the purpose of 
communicatioir. We provide a framework of analysis that allows for 
two types of ccmirnunicationi-^yinbolic and Imaginary, Imaginary 
communication is characterised by its closed formal structure 
and a misplaced attribution of ontological status to symbols. 



In Chapter 4, we make a tentative attexrpt to for- 
mxilate a conospt of meaning as arising in human communieational 
process in the light of the alternative epistemology Introduced! 
in Chapter 3, We also seek the relationship between that con- 
cept and declarative and procediiral types of knowledge. This 
account of meaning though by no means exhaustive, nevertheless, 
strives to keep in foc\is the enormous complexities of the 
communication; » I process,- Based on our account of n^aning , vre 
suggest a ’model* of ccaranunication that incorporates the features 
of levels, the active relational nature across and within the 
levels. It would appear that many of the existing models of 
ccanmunication considered in the earlier chapters can be subsxamed 
withLa - the framework of the ’model* suggested here. 



CHAPTER 2 


HISTORICAL ACCOUNT OP IHE APPROACHES TO CCMTONIGATIONAL. 

PROCESS 

2*0 Historical Developmen-t of Infoirmation Theory 

•Tbe jgast is always rerr^nibered#- re~^resentedw « »■ » 
Time is lost and regained it is’ subj obj ect 
and relationship in itself* Montaigne spea3cs of 
his past and past relies with advice about the 
futtire, for human time is not chronological but 
dialectical* , 

Wilden 

Communication is as old as human society itself. 

It has often been eiiphasized that a society can be seen as 
people in communication* The process of successful cortrouni- 
cation involves both transmission and reception of symbols and 
a shared set of meanings for tho se symbols* Societies# in the 
past# were organized in svich a way that people had rarely the 
need to extend their involvement beyond their communes or 
villages* Conanunication# therefore, was local and largely 
restricted to face-to-face (communicatlosi) , It is not that in. 
the past there were no elaborate systems created for cwatnuni- 
cation over long distances. In the Roman ©rpire# ceaser 
(100—44 BC) for example, maintained# a wide network of cknir- 
iers on horse-back or on carriers with relay posting stations 
at regular intervals along all the main roads* But such 
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instances were rare and limited only to monarchs who used them 
mainly for the purpose of control and administration of their 
errpires* Although there presxamably existed no pressing need 
to communicate over long distances^ those early societies seem 
to be acquainted with some of the important notions of modem 
signal transmission systems^ The use of signs and codes^ for 
exanple# is of course very old* Not only the written language 
as codes to canmunicate over long distances, were developed- 
thousands of years back, but Tyro, a Greek, in 60 BC evolved a 
workable system of shorthand for recording the speeches of . 
Cicero,: Congo tribes are known to have used ‘talking drums* 
to communicate over long distances, ffliey seem to have used 
two notes * ‘male voice' and ‘fsnale voice* to imitate the 
human speech. In the 2nd century BC Polybius described an 
arrangement by which the whole Greek alphabet could be trans- 
mitted by fire signals using a two digit five level code. It 
is not very different from the Morse c»de with dashes and dots. 
These efforts, however, remained limited to few individuals 
and never quite becaune the pxirsuit of the society as a whole,. 

Moreover, as cwranunication was limited to people 
within communes and villages, they shared the same cultural 
background-religious, social.# political etc, and had similar 
perceptions ai^ values. And within the framework of that 



cconmon context which alone imparts meanings to signs and 
symbols tisedj iSae second iirportant aspect of oommunication - 
a shared set of meanings for the signs and syidbols - was 
readily achieved*^ 

With indtas trial ization cheiracterised by an undue 
emphasis on men*s mastery over Nature, there came about signi* 
f leant changes in the organization of the societies. Ihe 
percieved need for planned industrial and econcmiic growth called 
for a wide search for both raw materials and new markets on an 
\inprecedented scale. This Led to world wide e^qplorations and 
Btiigrations. It is believed that it is this search for raw 
materials and new markets that underlies the phenomena of colo- 
nization. and the two world wars • All these called for iarmen^e 
amount of exchange, control and administration of information^, 
In the modem industrial society people are continuously \:p- 
rooted and centreJ-ized planning, control and administration 
on a mass scale over all activites of Insnan life - social, 
political, econcsnical - have become a regular feature. The 
desire for communication has grown in proportion to tl^ failure 

1.- A typical exanple of this is the Tele^aph. Telegr«ph was 
used in 1851, between Londoni and Paris, for the first tixae, 
so that prices could be eempared rapidly during the y#tr of 
great exhibition. Atlantic was crossed in 1866 euad by 1871', 
the first connection to India was made (i# to help seedily 
s\:ppress i^risings like the one in. 18^. 
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■to es'tablish conroKiicatian, So much so, in con-tenporary soci- 
eties, ■the amount of information <K>nsraned has ccane -to be regar- 
ded, bo-th by the mlers and the r\iled,as an index of progress, 

®ie growing desire for ccanmunication has cre,ated 

problems both as to the means of communica'tion (•transnlssioh 
of 

and reception/signals) as well as 'to -those rela-ted -to ‘cseaning* , 
As -fche new situation involved mu-tli-tudes of men ever on -the mov'e 
and wi-th widely differing cul-tural backgrounds, perceptions and 
values, successful ccanrmanication depended as much on creating 
condi-tions conducive to acquiring shared sets of meanings as 
on providing increased means of communication. 

However, historically, almost all efforts were 
directed only -to developing -varied and extensive means of ecsninu- 
nication, Gonmunication -theoris-ts have either largely ignobed 
■the question of meaning or have considered that meaning can be 
assimila-ted -to -the means of communicaticai. 

Not sv^risingly, development -theorists have taken, 
it t:pon -themselves -to advocate -the view -that ‘medium is the 
message'. 


Developn^nt of it»dern sys-t^ns of conttnunication can 
be -traced back tQ Roger Bacon, Roger Bacon, in 1267, sugges-ted 
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that the *synpathetic* movements of magnetic needles can be 
used for teXeccmmunlcation, Watson sent electrical signals 
over two miles of wire as early as 1746. In 1753> one wire 
for each letter of the alphabet was used by an anonymous 
worker* This was inproved upon by Lomond^ in 1787/ who used 
a wire pair and a code. The first practical trials of tele- 
graph were made by railways in 1837, Simultaneous tranani- 
ssion of nwny signals over a ‘carrier wave* was made feasible 
by Campbell ‘s invention of ‘wave filter* during the first 
world war. 


An important break through was achieved by Graham 
Sell, In 1876/ he invented the telephone which enhanced the 
possibilities of direct comnunication i,e,/ without the use 
of codes, Marconi’s discovery of wireless (1909) made it 
possible to transmit and receive messages through the :^aee» 

This was followed by the invention of television dxiring 
1925-27. 

By 1920* s (especially during and after world war I>W 
a large nuisber of diverse communication systems were developed. 
Efforts weifemade to ccmpare the performance of different systans 
of coiraramication* This led to a search for developing objective 
(mathanatical) criteria to ccxipare these system. 
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The first attenpt in. this «3irection seems to have 
be^ made by Nyquist (Nyquist H,, 1924)* Nygaist in his pas>er 
entitled '(pertain Sectors Affecting Telegraph Speed* Introduces, 
among other things, the relationship between the speed at which 
fintelligence* can be transmitted over a telegr^h cirouit with 
a given line speed, i*e., a given rate of sending of signal 
elements. He derived the relation (assurtptions underlying this 
relation are given in Appendix B of his paper) • 

W « h log m (2,1,1) 

where W represents the speed of transmissicai of intelligences, 

3c is a constant and m is the n\amber of different current valvies 
available. 


The seond iirportant contribution in this direction 
came from Hartley in 1928, His famous paper ‘Transmission of 
Information* used the notion of ‘Information* for the first time 
and defined it with respect to the source. It intrxjduced the 
notion of a message sender having a set of symbols out of which 
it chooses one after another and thus transmits a sequence of symb. 
ds^Mtego^titative expression for ‘Information* (devoid of 
psychological factors) of a message is defined as the logarithm 
of the Bmflber of possible sequences of symbols and is given by 


H =s n log s 


( 2 , 1 . 2 ) 
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where/, n is the number of selections and s is the nuirtoer of 
possible symbols available at each selectioni and H is the 
quantitative measure of • Inforraabion* contained in the sequence 
of n symbols. Information, in this definition, is thought of 
as a reduction in doubt, and is therefore, meas\ired in terms of 

f 

a function of nuirber of choices available. The term ‘Infor- 
mation*, as defined is not conoemed with the semantic ai^ects 
of the message, Hartleyf was aware of the ambiguities of the 
term ‘Information* and maintained that 'as commonly used, 
information is a very elastic term and it will first be nece- 
ssary to set up for it a more specific meaning as applied to 
the present discussion*, s p, 536), And he considered 

that *it is desirable therefore -to eliminate the psychological 
factors involved and to establish a raeasrure of information in 
terms of pure .y pl^sical quantities*, (Hartley* P» 536), 

quantitative rreeasxire of information forms 
•^he basis of later developn^ts in 'Information Theory*, 

Sl^annon in 1948 (Shannon, 1948) eirployed the conceptual tools, 

I 

developed by Hartl^y®Skd Winter, to* study the transmission of 
signals whose occuraaces were given only in statistical terms,. 
This gave rise to *®ae statistical Theory of Comxramication* • 

As Shannon makes it clear, the purpose of his paper was to 
extend the theory to include a number of new factors, in parti- 
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cuJiar* the effect of noise in the channel^ and the savings 
possible due to the statistical structure of the original 
message and due to the nature of the final destination of the 
informations* (Shannon and Waaver 1949) « Mathematical theoiy of 
coiramunication 'provides the most general conceptual framework 
known within which to study efficient and reliable communica- 
tion because of the joiat emphasis on the encoder and decoder 
and the freedom from restrictions to particxilar types of 
receiver structures* (Galleger - p ,12) , 

Even though Shannon mainly developed the concepts 
proposed by Hartley and Wiener, his paper is taken as a hallmark 
ini the field of 'Information Theory', due to its coirprehensive- 
ness and applicability to a vejry large number of situations in 
electrical communication systems, implication of these concepts 
to Markov processes made it more readily acceptable for tele- 
graphic code designs as Marl^pw process is claimed to be a good 
approximation to natural languages like English where letters 
of the alphabet are taken as the basic units. Shannon's cJ^umel 
capacilY theorem had a considerable impact on the laterdevelcm* - 
meat of coding schemes for signal transmission. 

Many of the later developments in information Theory 
are based on the conc^tual framework provided, by Shannon. There 
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lave been inany \jnsuccessful abteirp-ts to apply this theory to 
the fields of psychology, econcanics, management, linguistics', 
etc. Some of the inportant ccaitributions to 'Information Iheory* 
made by authors like Bar-4iillel,Dretske » Yovits etc. eire dis- 
cussed in section 2.3, 

2,1 Conceptual Fomulation of Infoimtation Theory 

With the historical information given in section 2 jC), 
we now wish to analyse the conc^tual framework of 'Information 
Theory' • It is appropriate to poin-^ut here the motivation 
beliind our att^ipts to carrj^ut such an analysis. We are 
concerned with the adequacy of 'Information Theory' as a forml 
system to provide an account of the diverse conrounicational process 
as encountered in real life. The mathematical and other details 
within the system of informaticm theory are therefore, not of 
immediate interest to us,. 

Nyquist considered the fundamental factors entering 
into the maximum ^eed of transi^ssion of intelligence by Tele- 
grcph. By the i^eed of trananission of intelligence is irreant 
the number of characters representing different letters figures 
etc,, which can be transmitted ini a given length of time assipoing 
that the circuit trananits a given number of signal elQ:nents 
per unit tiE^» 
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V 

The factors/ accordingly^ to Hygoist/ affecting tele- 
graph speed are signal shaping and choice of codes « The first 
is concerned with the best waveshape to be inpressed on the 
transmitting medinm so as to permit greater speed without undxae 
interference either in the circuit under consideration or in 
those adjacent/ while the later deals with the choice of codes 
which will permit transmitting a maximunTi amouttt of intelligence 
with a given nuiriber of signal eloments*. 

It is interesting to observe that Nyquist did not 
use the word ‘Information* or ‘Information Theory* in his work* 
However, the two concepts, maximunrt speed of transmission of 
intelligence and the choice of codes runs through the whole 
development of information theory. 

Hartley introduced, for the first time, a quantitative 
measure of ‘Information* which is based on pJysical as contras- 
ted with psychological considerations. His contribution may be 
summed vp as setting up a quantitative measure for corrparing the 
capacities of various systems to transmit informationi. This 
measure has been shown to be the product of the width of the 
frequency range over which steady state alternating currents 
are tran^tiitted with sensibly uniform efficiency and the time 
during which the system is available* 
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HartL^/ essentially# defined the niariber of simul- 
taneous messages that could be transmitted by a signal as the 
‘quantity of Inform stion*. ae suggests that the* quantity of 
informationi* contained in a message selected out of n possibi- 
lities is given by log 2 If that be the case# it is clear 
that this concept of information is connected only with the 
nxamber of possibilities - number of possible messages - and not 
with their content or meaning. Therefore# it is essentially a 
‘Theory of signal transmission* and not a ‘Theory of Information*’# 
if the term 'Information^ is to s\ibsume the notions of meaning 
in it. Hartley himself pointed out that ‘as ccmmonly used# 
information is a very elastic term# and it will first be nece- 
ssary to sebfl? for it a more ^ecific meaning as applied to the 
present discussion' # (Hartley ; P, 536). He concludes that 
‘it is desirable therefore to eliminate the psychological factors 
involved and to establish a measure in terms of purely physical 
quantities' (Hartley s p. 536), It might be added that* not 
only psychological but also sanantic factors are eliminated by 
the process envisaged by Hartley* (Bar-Hillel s p, 283), We 
shall discuss the inplications of this reduction at a later 
stage where we eaplore the adequacy of 'Information Theory* 
to provide an account of the process of oomraunicatioa in real 
life. 



ha applied to a continuous signal band limited to 
FHz and having N quantization levels, the total * amount of 
information* associated with a signal of time length T seconds 

2ft 

is given by log 2 N and is obtained through the following 

argument. Since the signal is aanpled at a rate of 2P sanples 

per second, total number of samples in T seconds is 2Pr and, 

since there are N possible levels at each sample, total number 

2FT 

of possibilities is N , If all the possibilities are agsii^tted 

to be equally probable, the amount of information associated 

2ft 

with each of these signals is logN , It is important to note 
here that following assirtptions are made 1) a continuous signal 
can be specified, by N quantized 1 arels due to some ccaistraints 
in the physical signals, 2) the signals are independent of 
each other, 3) all signal sequences are equally probable. 

The extension of the above measure of information to 
the case when N is not a power of 2 can be obtained easily but 
this will require an additional assertion of the raeasxnre being 
an average property (Cherry : pp 175-179), Also the measure 
can be extended to the case where signal sequences occur with 
xinequal probabilities p^. These extensions essentially lead to 
Shannon* s meastire of information for discrete signal sources. 

At this stage it is appropriate to see how 'quantity of infer- 
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mation* is (or is argued to be) related to Toncer tain'll and doubt 
and therefore to entropy. The argument goes as follows * 

Information can be received only when there is doubt; 
and doubt inplies existence of a situation where choice (selec- 
tion or discriminaticn) is called for. In the process of corranu- 
nication, one transmits signals which are the pl^sical arbodijiient 
of message. When one says that signals •conveys* information what it 
ittsarj^is that ‘the signals have information by virtue of thedLr I 

potential for making selecticm* (Cherry s p. 169), Signals 
operate upon the reorients doubt; they give the power to dis- . 
criminate among these alternatives. It is plausible, therefore, 
to talk of information contained#in a signal as some functicoa 
of reduction in doubt, in uncertainity over the possible alter- 
natives. If the signal being selected out of n possibilities | 

(with p^ ” ^ f exairple, the reduction in \ancertaini'l:y is n | 

and the information measure will be given by some function of I 

' i 

ru. The choice of logrithrnic function is made for certain addi- 

i 

tional practical constraints. | 


1, The shift frc«a the* reduction of doribts* as one of the factors 
involved in the notion of •Information.’ to its being ti^ c«ily 
factor is irrportant to note* 
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Coiranunication Theory 


Once the identification of ovir richer ccaranon-sense 
notion of information with statistical uncertainity is accepted#, 
one is on the secure soil of calculus of probabilities. Thus# 
for exanple consider a hypothetical statistically static mry 
source emitting a sequence of independent signals with unequal 
probabilities of Ojccurence, Then an average measure for the 
‘quantity of Information* of the source can easily be obtained 
as follows. 

In an extremely long sequence of signals, each signal 
in it will occ\ir with almost their estimated probabilities. 
Consider n differ^t possible signal sequences, each of s signals 
in iCTigth, la case of sufficiently long sequences, these 
sequences differ only in the different order of occurrences of 
signals. Then all such long sec^ences will have nearly equal 
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probabilities p(s) of occurrence p(s)# therefore, will be giv«i 
by i , I'urthermore, 

sp. 

p(s)»Tt 

as the signals are independent. Information of each (equally 
likely) sequence chosen out of n possibilities, therefore, is 
given by 

H(s) = log^ n = log 

The average amount information per signal is defined as 

H(i) = i log * - S Pi log Pi 

which is same as the expression proposed by Shannon, 

Shannom arrived at the same esqpression for ‘average 
quantity of information* through a different path. Shannon^ 
considered a discrete source with a set of possible events 
(6^#. © 2 * ^xi) * with the probabilities of occurrence 

Pi# P 2 ••• Pj^* He then posed the question 'can we find a 
meastare of how much of choice is involved in the selecticm of 
the event or of how certain are we of the outcomes?' (ShanniOi 


1, This analysis is mainly derived from Shannon's *Ti^ mathe- 
matical theory of ccmammication* , (1948), 
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and Weaver s p, 18)^, He sti^xilated that such a measxire 
P 2 «»* Pn^ shoxild satisfy the following conditions. 

1 , H shoxild be continuous ia p * s 

2, If all Pji^'s are equal, p^ = then H should be 
a monotonically increasing function of n, 

3, If choices are broken down into two successive 
choices, the original H shovild be a weighted sum 
o-f the individual values of H i.e., the functiom 
H shoiild be additive according to this condi- 
tion, for exarrple 

H(x,y) = H(x) + H(y) 

the caxly esqpression 

where events x and y are independent/satisd^iiig 
these properties is shown to be given by 
H = - K S Pj^ log p^ 

where K is constant depending on the unit of 
infoannation chosen. 

This e^qjression H has been identified as entropy 

by Shannon, borrowing the terminology from the statistical therTi» 
2 

dynamics .. It is a characteristic of the source. It is inpor- • 

1 , It shoxild be notedi that the question itself is loaded with 
a bias that it is the choice or uncertainity that we are 
concerned with; and it is this unceartainty that defines 
infoannation. 

2, In statistical mechanics, the famous Boitztnan‘s theoran states 
that H = -E Pi log p^, where pi is the parobability of a system 
being in a cell i of its phase space and H is ti^ entaropy of 
the overall systemr^ 
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tant to note that H is the measxire that depends only on the 
probabilities Pj^*s of the events. The events themselves are 
unimportant and their content contributes nothing to the in- 
formation measure. Joint entropies and conditional entropies 
also in the above formulation# can be developed in a similar 
manner but we will not go into those details. 

In case of continuous sources# espression for entropy 
and hence* ‘quantity of information* is obtained by analogy* 

The iiportant difference to note between the two cases is that 
entropy in the discrete case is always a finite quantity 
whereas that in the continuous case can go to infinity# 

2,3 Later developments in Information Theory 

‘Scientific contraversies constantly resolve 
themselves into difference about the meaning of 
words* , 

Prof, A, Schusten 

In the foregoing section we hasre sought to explicate 
the historical backgroxind of Information Theory and thereby 
provided a conceptual formulation for the same. Although 
Information Thecay” seems to provide some meaningful account of 
the concept of Information# a moment of reflection leaves caa|| 
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with a sense of discontentment and dissatisfaction, A clo^r 
look at the causes of dissatisfaction discloses that one of 
the iiBE^ortant reasons lie in our ej^jectation that this forirni- 
lation should conpirehend oiir common sense notion of information. 
Therefore an explication of the coinnon sense notion of informatiai 
beccroes necessary. 


The concept ‘ Inf ormaticn * in its general usage 
sefans to be a vague and elusive one. However# much effort has 
been made to describe this concept, A casual descrip tiwi may 
suggest that information is sane thing which flows on a process 


that makes oointnunication possible. Further# it may be noted 
that information of a message is said to be what ig. conveyed by 
the message. As Dreteke says, one thinks of information as 
*what is capable of yielding knowledge# what information a aignal 
carries is what we can learn frcan it* (Drets]ce P, 44), He 
further adds 'since knowledge requires truth# information 


requires it also' (Dretsike p, 45), view on the notion 

of imformation speaks of it as useful information# y^l\iablg 


information# reliable information# true information and the like. 


1, To differentiate between the notion of 'information* in 
general vise and that envisaged in inforroationlTheory we 
terms information2 for the former and information for the 
latter* 
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We may also note bere that information is felt to be a conffno- 
dity that can be transmitted/ received, exchanged, stored, lost, 
bought and sold. These varieties of ways in which information 1 
is talked about, however, sviggest that the^e seem to be an 
extremely large number of aspects involved in this concept , 
which particular aspect of the concept we will be interested 
in, nevertheless depend^tipon the context in which we talk 
about information. 

For the pvirpose of discussion in the ch^ter, we 
tentatively propose, ^ a guideline, that the aitKyunt of infor- 
mation and information content of a message is how much and 
what meaning we are able to create out of it. However, this 
paxpositicnis siibj ecV^odif ications if necessary, Ihe two 
terms that may be noted here are * meaning* and ‘able to create*. 
It may look like placing an elusive concept in terms of a few 
vague concepts. The notion of meaning and its creation by the 
human mind is explicated in Chapter 4, 

In light of the multifacets of the concept of Informa- 
tion 1 as suggested above, let us critically examine the 
later developments on the concept of information 2 for the 
purpose of tanderstanding different ejects of the concept 
Information 1 being covered by them. 
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Tlae first question that was posed systematically 
\: 5 >on the notion of Information 2 is q whether it deals with 
the semantic content of the message or not. The answer to 
the above question when considered in terms of its direct 

I ■ A 

application to language was given in the negative, Iilforma- 
tion theory as such concerns itself with signs th^awelves 
and not with their designate. For exarrple *Man bites (Jog* 
contains more information than *Dog bites man* (as the former 
is less probable to occur conpared to the latter) which is 
quite contrary to what one would achieve sanantically. This 
may lead to the cx>nclusioni that 'information theory* is unable 
to provide any insight into the semantic aspect of information, 
A careful look at the conceptual forfirulation of Information 
Theory, however, discloses the contrary, 

Bar-hille-J. suggested that the information calculus 
that xxnderlies the formulation of 'Information Theory* crauld 
very well be used to develop the theory of semantic content of 
Information, As Bar-^illel puts it, all that is required is 
a new information. He, thereby, developed a theory of s^antic 


1, 'There is no logical connection whatsoever betwe^ these 
measures, i,e. the amovint of (semantic) information con-, 
veyed by a statement and the meas\ire of rarity of kinds 
simbols seijuences , « • * 

Bar-Hillel p. 236), 


26 


information based on this new interpretation. We should taXe 

note of the fact that semantics here does not refer to the 

concept of 'meaning* in ovur general use but only to 'meaning* 

as abstracted from the context except the one provided by its 

logioomatheroatical framework. Bar Hillel himself clarifies 

that he is talking 'about the information carried by a sentence, 

both by itself and reldtive to some other sentence or set of 

sentences, but not about the information which the sender in,. 

tended to convey by transmitting a certain message nor about the 

information a receiver obtained from this message' (Bar^illel 

p,223) semantics in this case is defined as the informatiom 

carried by saatences 1^ a language system which essentially is 

systOTi^ 

a closed formal /, This theory for the above purpose assumes an 
ideal set of transmitter and receiver or as he himself puts it' 
si^erhuman fictitious intellect ,,, with a perfect memory who 
* knows ' all of logic and mathematics, and together with any 
class of eirpirical sentences, all of their logical consequsaices ' 
(Bar-Hillel p, 224), It is with the above mentlonai limitations 
th^t this theory is developed. 

As Bar*Jiillel states, both the 'theory of signal 
transmission* developed by Shannon (Information Theory) and 

1, ‘applied first order language system with identify* 


(Bar^llel p, 299) 
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‘theory of Semantic Content* developed by can be regarded 

as different interpretation of a ccanmon formal system # the 
'calculus of Information* (Bar-Hillel p, 291). In a sinplified 
form, the calculas of information can be stated as follows. 

Let S wCSj^, 82 # ... s^) and R « ( r^> ... r^^) be two sets 

of numbers sucSi that E S. * 1, and E r. = 1. (2.2.1} 

n m 

and f(Sj^* r^^) and g(Sj^, r^. ) be two functions each of two vari- 
able, defined over the set S and R respectively, such 
that 

m 

E f(s^,r.) » s. and S g(Sj,r.) - r. (2,3.2) 

J«1 ^ n ^ ^ 

In this calcxilus, the properties and relations of negative 
logrithms of the nuitber s^, r^, fCs^i^vr^) and g(Sjj^,rj) and 
their weighted averages such as -E Sj^ log s^ etc., of the 
limits to which these means tend, when either n or m or 
both tend to infinity etc, are discussed. 

It is obvious that Information Theory uses this 
calculus with assignment of as probability of tranaaission 
of 1 ^ the event (p^) , r^ the probability of reception of j th 
event and g{s^#rj) as certain conditional probabilities. 
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According to Bar-Hillel, the same calculus with the 
following interpretation/ forms the basis of his * Theory pf 
Semantic Content* * 

let H " ^ ^ and K ^ ^ 

exhausive systa^is of events (for a given evidence e) 
i*.e. systems of events such that (on the given evi- 
dence e) exactly one of the n hj^ and one of the m 
must occur^ , , is interpreted as the degree of 
confirmation (or inductive or logical probabilities)^ 
of the events h^ on the evidence e and the r/ as the 
degree of information of the events kj one, - log s^ 
in this case may be taken as a measure of (atleast a 
certain ejects) the content of h^> S - s^ log as 
measure of average content of the event h^ etc’ , 

(B^ Hillel p. 292). 

Bar-Hillel has developed a detailed semantic theory 
in his paper an outline of a theory of semantic (Bar Hillel : 
p, 221-274), Here he makes note of the fact that ‘in rrost Cases* 
of application of ‘Information! fflneory* into the fiel<i of psy- 


1, Logical probabililY is different frcxn statistical probability 
applies to classes of things but an ii^uctive probability 
applies to pairs of statements, the lypothesis and the evi- 
dence. Inductive probability in contrast to statistical pro— 
babilily is ’not a physical prc^eriy pf a thing or a systeia 
but is 3 . relation between a hypothesis and seme evidence, 
the latter usually expressing someones knowledge. * 

(Oaeriy p. 233) 
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chology^linguistiep economics etc* ‘it is rather the informa- 
tion calculus that is applied and not at all its cc«nrnunica— 
tion engineering .application’ , (Bar Hillel : p, 292). 

It may be of wonder that Weaver’s hope that ’Infor- 
mation and meaning xaay prove to be seme thing like a pair of 
cannonically conjugated variable in quantum theory* has 
almost come true. But a closer look at Bar-Hillel S^oafcic 
theory discloses that there is nothing so wonderous about 
it. Semantics as used in this formulation is a concept abs- 
tracted from all specific human users and frean all specific 

situation. This concept of semantic is therefore not the 
aame as that Weaver talked about, ‘the conc^t of sanantic 

information* notes Bar-Hillel# * has nothing to do with commu- 
nication CBar-Hill el p, 287), Secondly this is defined within 
a language system which is essentially a closed formal systeam 
and where all the signs and their meanings* are fi>«d and pre- 
defined, It is# therefore# very natural for this concept to 
yield to a mathematical formulation like ‘information calculus*. 
This concept \ihen applied to a sijiple real life conversation 
like *we shall go according to o\ar fixed plan*, declares that 

I 

this (if at all it can deal with it) sent/sace^ has got the same 
amount of information for all receivers irrespective of their 
knowing the plan fixed earlier. Moreover# it can't deal wi-Qi 
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any new situation e.g. it can not talJc of a word like * unask* t 
which is not predefined in the language system, not to talk of. 
its incapability to deal with the following piece - frcsir I»ewis 
C5arrol* 

* Who did you pass on the road?* the king went on ,,, 
*NQbo^*, said the Messenger 

* Quiie. right* , said the King : *this young lady saw him 

too. so of course 
Nobody walks slower than you* 

*I do ny best*, the messenger said in a sullen tone.* I 
am siire nobody walks much faster thanldoi* 

*He can*t do that', said the King, *or else he*d 
have been here first • 

(Lewis Carrol : p 282) 

A careful, examination into this theory, then, raises 
serious doubts if it coitprehends any significant aspect of 
infomation 1. Teh years after the publication of his paper 
ora Semantic Theory of information, Bar-Hillel, while delivering 
a series of lectures om Algebraic Linguistics and Machine Trans- 
lation noted, 'Let nobody be deceived by the term 'machine 
language* Surely conputers can manipulate symbols if given 
the proper instructions and they do it splendidly, but the dis- 
tance between symbol manipxolation to linguistic understanding 
is enont«:>us and loose talk will not diminish It* (Bar Hillel * 
214), and further, *Autonc»nous, high quality machine translatiao 
between natural lang\iages according to rigid aigoritiHR may 
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safely be considered as dead* (Bar-Hillel : p, 218). Such -trans- 
lation on -the basis of learning abili-ty is s-fcill-bom* • (Bar— 
Hillel : p. 218) , The situation does not seCTi -to have iitproved 
very much. We can refer -to *S_CHRQDLO* programn^ discussed by 
Hofs-tadtBr(Hofstad-fcer:PP 586:593). Consequently, one is left 
with -the seme feeling of discontent. Let us, -bl^n, have a look 
at yet another forrnulaticai of Saniantic information. 

DrefcaJ^, while developing -the seman-tic -theory of 
information, dif ferentia-tes between -the * amount of Information* 
and ' information content* , According to him, the first answers 
the ques-bion how much of infomation while the second *what 
information?*. Since information is con-tained in p airticular 
nessages and there is no sense of talking of average infor- 
mation cpn-tenj^ver messages, it is necessary to define "the amount 
of information associa-ted wi-th individual messages. He defines 
-the amount of information associa-ted wi-th individual message 
by 

I(s„) = - log p(s ) (2.3.4) 

where S = ®l ••• messages wi-th the probability 

assignment p = p^, ••• only. Unlike Information Theory 

this concept plays an inpor-tant role in his formulation. 0-ther 
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irrportant expressions (for pairticular messages) are dev^ele^^ 
analogous to information theory but with necessary modifications* 

The amount of information received is defined as 

(r ) » I(s^) - E(r^) (2.3.5) 

o Cl a. a. . 

a 

where E(r^) is the equivocation associated with the rec^tion 

. 1 
of message r . 

a 

While defining I(s )# (amount of information) DretssJce 

a 

is aware that ' if one seeks an absolute measure , , , for the 
amount of infojcmation generated by an event , , , one must be in 
position to determine the range of possibilities and their asso- 
ciated probabilities* (Drets^ce /p. 54)^ whereas ‘there may be 
no well defined range of alternative possibilities in terms of 
which this figure could be calculated* (Ilreteke,p, 54) and that 
we can ‘only make clumsy guesses about the amount of information 
(Dretske p, 54), This essentially is the situation in real life 
coramuni cation, 

Dei^ite these limitations, these ' expre- 

ssions, for I and :^r ) are useful e^ecially ia the sense of 
s sn 3, 

making 'comparision between the amoiint of information generated 

1, ‘Equivocation E(r ) is function of how we speci:^ the possi- 
bilities at the iource. It is relative to how we describe 
the event at the source about which infoantation is being ' 
transmitted and is always positive. The amount of informa- 
tion that a signal carries about a source sets^^ t^per ’ixmnd 
on what information a signal can carry about the source* • 
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at the source by the occurrence of an event and the Information 
that the signal carries about the event* (Dretske s p* 54), 3 ^ 

fact, in his later analysis, it is this relative measxare whic^ 
recurs frequently. 

Without entering into the details, we shall state the 

definition of ‘information content’ as propos^ by Drets3«s 

c 

A signal r carrie^ the information that s is P = 

The conditional probability of S’s being P given 
r (and k) is 1 (but given k alone, less than 1) 
(Drfetske p, 65), 

k stands for previous knowledge of the receiver about the pro- 
babilities that exists at the source. This definition deals 
with the ‘signals de re informational content, a content that 
might be expressed by saying that r carries the information of 
or about S that it is P, What is essential to the information 
is the relation between (,,, is P) and seme individuals. What 
description phrases we use to describe the individual ; is 
irrelevent. For exanple a sentence *2^ grandmother is smiling* 
contains the information that someone (who happened to be ny 

grandmother) is smiling. It is not her being ray grandmother 

li6xr 

or the way I recognise,/ that she is srailling which is irrportant 
to this definition. 
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The sense in which DretsJce uses *infomation Con tent* 
may become a little clear frcmr. his statements such as ‘Roughly 
speaking, information is that commodity capable of yielding 
Icnowledge and what information a signal carrier is what we 
can learn from it* (DrebsJce p. 44), Also, information is 

what is capable of yielding knowledge and since knowledge requires 
truth, information requires it also‘ (Dretske p, 45) This seams 
to be a fairly wide interpretation of the term, information and 
does have a promise atleast for the case of propo^ional toow- 
ledge • Introduction of the variable k has an inportant func- 
tion of introducing the previous knowledge of the receiver and 
thereby his past history in the picture. Moreover through the 
consideration as to what information is analytically or nomi^- 
cally contained in the information that s is P, the question o^f 
intentionality comes into focus *If a signal carries the infor- 
mation that s is P, it does not necessarily carry the informa- 
tion that s- is P de^ite the extensional equi valence of ‘P * and 
*G' , (Dretshe p. 75), This is to say that even if *P * and ‘G* 
are true of exactly the same thing (have the same extension), 
the information that S is P is different from the information 
that s is G, (This concept of intensicnality will be of use when 



we discuss the cono^t of meaning)* DrefcsJce‘s formulaticai 
appears to be t-. r „ the most general approach to the s^nantic 
aspect of Inforraaticn proposed so far* It concerns itself with 
the state of loiowledge of the receiver and also clarifies the 
issue of intentional ity. This theory/ to a great extent, 
talks of information content in the light of the context the 
inform ction is embedded into* According to this formulation* 
for exanple, a sentence, *we shall go according to our fixed 
plan* will have different information for receivers with 
different state of knowledge. Similarly/ while taking inten— 
tionali’t^ into account, Ih^a sentence ‘It is a square’ need 
not contain the information that ‘It is a rectangle* if the 
receiver does not have the concept of ' rectangleness* vested 
within the concept of ‘squareness*. This theory, with all its 
generalization at the SCTentic level, is nevertheless limited 
to propoBitional knowledge system^. It is moreover unable to 
deal with the questions of pragmatic and that of the real con- 
text* For exanple, it is not able to tell ns anything about 
whether the information content of this sentence *we shall go 
according to o\ir plan* is of any use to receiver or whether the re- 
ceiver finds it)? reliable or not* Further, it is not in a position 
to define 
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the information content of an instruction on how to ride a 
bicycle, { a non-propositonal loiowledge) , To illustrate its 
capability (or in-<2apability) to deal with reaii context, take 
the following exanple of a conversation between two carnrmmicants 
A and B, 


A : Please give me a glass of water 
B i (Hands the water to A) 

A : Thank you. 

First of all, it is doubtful if one can talk of semantic content 

o£ such sentences in the given analysis as they don't fall into 

the category . of prcpositionaL-lsnowlodge, But even if one can, 

the first glence will suggest that B is dominant over A as A 

is requesting B for a glass of water. But a mcanents refSectiona 

with a different perspective of A’s first message as a command, 

it is discovered that A is -dominant throughout. However, their 

relationship could be mutual or psettdo-mutual or any number of 

things. This theory, then, finaliy leaves us with a sense of 

s 

incontpleteness, and therefore, necesitates a further exploraticxc. 

Having discussed the two iirportant formulations of 
Semantic content of information 1 and taking note of theiar 
limitations to encoirpass this notion of information 1, we shall 
now study some of' the efforts made in order to improve vpon the 
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situation by considering the pragmatic a^ect of information*. 

Authors like Mackey, Cherry, Bongard, Yovits etc. 

have tried to extend the concept of information to cover the 

pragmatic a^ect while preserving the fotmal structure .and the 

basic notions— * Inform aticn * of a message Is defined as a rodilction 

im uncertainty — of * information Theory*. They have applied 

this notion to a variety of coitplcx problems such as detection, 

decision making, recognition etc. The function th<^ use to 

relate uncertainty to probability distributions of the messages 

to 

differ with reg^eard/dif f erent authors in different situations. 

We shall attempt to touch upon the formulations by MacSkay and 
Cherry while discussing in brief those of Yovits and Bcngard, 

Information for the above authors, is defined at its 
pragmatic level i,e,, at the level of its us2 Value, A ccanmon 
assumption shared by them (and which is made explicit by Youits 
in. his paper * Development of a theory of Information Plow and 
Analysis* is that effects of information on a receiver are avai- 
lable in terms of the observables which can be measured, 

Mackay defines the value of any message to be logaritlam 
of the ratio of performance of the system after and before the 
receipt of the messages. How one defines systoti performance 
is however left open by Mackay, 
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According to CJherzy,, infomation helps the Decision. 

maker in. narrowing the range of his hypothesis i,e. it reduces 

decision makers* uncertainty by narrowing his range of viable 

alternatives. Information, therefore,, may be defined as the 

and 

3k>gaJritixn of the ratio of posterior/ apriori probabilities of 
selecting an alternative and is based i:pon Bayes theorem. 


Amoiont of Information = 


' PQsterduy 

P. 

^ apriori 


Yovits defines measrxres for botli ’the amount of 
information’ and 'value of informaticn* ini Decision Making 
situations modelled by the following structure : 

/O, 


Environment 


Information Acquisi- 
tion and Dissimation 
(lAD) 


Information 


Decision! ; 

Making * courses o4 


(m) 


Action 


— 


(Enviroiw 

Esrecut-j 
ion j 
(E) I 




T' 


Data 


\ ~ - . . i observables 

I Transformations 

' T. ^ 


Figure The Generalised Information Systam. 
Model 

One of the three basic hypothesis by Yovits, is that Infor- 

mation giv^ rise to obs ervable e f fects , The other hypothesis 
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asserts the presence of feedback - for later decisions, The ob- 
jective of decision making includes in* addition to, classical 
objective of the best course of action, the aim of learning 
more about the total existing situation through the Decision 
Making process. The second objective is included to take care 
of uncertainties in the outcome (rel ationaS^nd structural) and 
also of the dynamic nature of the process. 

Three types of uncertainties v/hich are recognised 
and are dealt with are natural (number of states of nature) , 
executional (as to which course of action (<3,o,a) results into 
which outcome) and goal (value of the outcome so reached) , 

With this foundaticai,. measures are developed for a 
particular state of nature. Matrices W and V are defined for 
executional and goal mcertainty. 





= estimated probability that ith c,o,a, results 
into jth outcome 

= actual probability that ith c.o.a. result into 
jth outcome, 

= estimated value of outcome j as a result of 
execution of ith c.o.a, 

= V. . (assxmed) 
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Expected value of each c.o.a. is defined as 


EV^ = Z Wy 


EV 


0 (assxHitad) for mathematical siirplicity. It may,, however. 


be negative also, 


A decision in the dasaical case wodd have meant 
choosing i over 1, if EV, EV., But due to the second objective 

X j 

as mentioned, only a probability mi:s.sure can be defined for such 
selection. The probability measure P(^ has to satis:^ certain 
basic conditions of the measure along with the condition that 
in case of no confidence of Decision Maker (EM) ire his know- 
ledge of EV. ‘s, every P(a, ) will be assigned a value ~ , and 
in case of full confidence, P(a^) will be 1 for maximuim SV^, 
a measure under such conditions is defined and is given by 


P(a^) 


(EV^)° 

S(EV^)^ 


vrhere c is the confidence factor of the DM, 


The Decision Making process is represented by the 


following 


! E stimate or 
j Preditt the 
; es^ected va- 
j lue of EV^. ^ 



I 

I 


I 


Estimatej 

PCa^) j 

! 


: Execute i 
- -4 alternative i 
. c «o,a , 


i Learning l 
-I update w^j r 

‘ ^ I 


I observe | 
-^1 the j 

i outccKne i 


I 
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After each observation, revaluated ty the leaxaing mile 

EV^ (t+1) = Cl-Xj^(t)) EV^(t) + Xj^(t) V^{t) 

where is the actual value resiilting at time t due to 

kth c.o.a, and is learning functioni given by 

A ( t) — 1 

1'“ (c^+1) X number of trials for c.o.a, k" 


Cj^ is the degree of confidence,. 


There is no learning if Cj^ tends bo infinity and high learning 
when no confidence (Cj^ 5 o) . the degree of confidence. 


Information, in this formulation, and at its prag- 
matic level, is defined as the reduction in uncertainly of the 

f f £ry 

Decision Makers choice of action. This choice is realted to 
the probability P(a^)‘s, It is, therefore, plausible, to think 
of variance of as a basic measure of information. The 

measure of information satis^ing seme fundamaital properties 
of m^sure, is given by 


I = -2^ 

n (p) 


rCp(a^) - nCp) jVmn 


= m£P(a^> - 1 


It should be noted here that value of I is O if all P{a^)*s are 
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equal, and is nwl if P(a^) = 1 for i and 0 for others. In 
case of in = 2, I = 1, that is, in binary choice case 1=1, so 
the unit of I can be defined as binary choice unit (b,c,u.). 

Under these definitions, amount of information in 
a data is defined as difference in information before and 
after the data is received 


+ 1 - 

The value of information of a data is defined in terms of the 
capability of a Decision Maher to achieve his goal - Decision 
Makers Effectiveness - after and before the data is received* 


Q(D) = DME^^^ - DME^ 
DME in turn is defined by 


DME 


AP 

Max EVx 


E P(a^) 
Max EV^ 


This formulation considers a very general case of 
Decision Making* However, tte effects of information may not 
be available in terms of observable in many cases* The three 
uncertainties - natural, executional and goal inplies a very 
general case of decision making. These three type^uncerta inties 
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reoGcxar in case of Hijman processing structure (Schroder ^967 ) 
with some modifications. The system is Icept open to external 

envi¥!Dnment through the variables such as v. -c, c the natural 

ic 

and executional uncertainiy (structural— numhers of possible 
c,o..a. and of possible outcomes,). It shoiild be noted here 
that and w^. are totally interchange^le. It is possible^ 
therefore/ to keep' it open through relational executional. 
\mcertainty as well. 

The value of 1(D) varies froim -i' to 1/ the negative 
Values pointing towards the fact thd^ uncertainty may get 
enhanced by a new data. The measure defined here is a function 
of time, of Decision Makers confidence, of different decision 
making situations etc. It is, therefore, to a large extent a 
contextual ra^sure. This formulation may be of help when we 
discuss the Hxman processing structure in Chapter XV, 

Another measure of information, developed by Bongard, 
takes into accoxmt the usefulness of the information to the 
receiver. Inadequacy of the classical measures proposed by 
Shannon to deal with the concqpt of information in terms of 
its usefulness to the receiver led Bongard to propose a mejasxire 
of information which, as he claims, takes care of the issues 
such as the relevance of the message to the receiver, capacity 
of the receiver to decode, receiver's previotxs knowledge etc. 
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However,, the essential argument that the information is related 
to reduction of uncertainty remains \maltered. In that;* sense 
Bongard' s measure of information is a generalisation of the 
classical measure of information due to Shannon, 

Bongard defined information content in a signal as 

I = - Nl 

where, and are uncertainties in the process before and 
after the signal arrival respectively. 

Let p^*s be the probabilities associated with 

events and the initial estimate of (receiver knowledge), 

then the total uncertainty is given by 

M 

= - E log = N(2/g;) 

i.=l 

which under the condition of p^ = q^^ reduces to 
. H(2_) = - S log pj_ 

which is Shanroon's measure of information. In a similar fashion 
we can also show that channel capacity defined ty Shannon is a 
particiilar case of that due to Bongard, 
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In short Bongard's measure of information d^ends T: 5 )on 
i) recepients Jaiowledge of ii) the prior knowledge of the 

receiver and iii) the informatic»i of the message through the 
channel/ received for the adaptive process. However/ the 
situation changes sufficiently when the system with feedback 
is considered ^ The statistical methods no more 

hold good.. After every trial in this case one of the alter- 
native^is totally eliminated and the next most possible alterna- 
tive is tried by assigning a probability of 1 to it. 

The measure does introduce some of the very inpor- 
tant issues involved in human communication, and highlights some 
of the assumptions made by the mathematical theory of camrai- 
nication. However/ it has its own limitation in relation to 
hxaman communication process. Chapter 4 will anply 
demonstrate this fact. It is sufficient to mention ‘here that 
the learning process described above assumes a static modfeJl 
of decoding device (except in the feedback case) and perfor- 
mence critericai is assumed fixed for comparing different 
decoding devices, Wher^S/ those aspects are dynamic in 
nature in human conraunication systems. 

Having discussed the important aspects of different 
formulation of conc^t of information 1, 21at us ta>® stock of 
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the position so far reached in this chapter. 

Information theory deais with the abstracted syn— 
tactical aspects (concerned with signs, symbols devoid of 
meaning and real context, and their rela tions) , It is appa- 
rent that the hopes of authors like Weaver that the syntactic 
level ‘overlaps more than one could possibly naivly 
suspect* (Shannon & Weaver : p. 98) and that ‘ the interrela- 
tion of the three levels is so considerable that one's final 
conclusion may be that separation into three levels is really 
artificial and undesirable' (Shannon and Weaver s p. 114), 
have been unrealistic ones. Wiener's opinion that ‘the amount 
of meaning can be measured. It turns out that the less probable 
a message is, the more meaning it carries, which is entirely 
reasonable from the standpoint of common sense* . (Weiner : p.8) 
turns out to be altogether wrong. This gap between concept 
of information 1 and that of information 2 was, however, 
realized by the founders. of information theories like Hartley 
and Shannon. 

At this stage it appears that it is the formal 
structure of the *2 theories that makes them incapable of 
dealing with the real life situations. These formulations 
arc useful only when eitibedded into a real life context with 
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care taken to see that the abstraction at this level of 
fojcnulation is not carried over to the forrnulation of the 
content itself. The pragmatic theories^ to the extent they keep 
themselves open to the context, are aUsle to approximate the 
real life situation in a meaningful way. /theories are developed 
for specific context, say decision making, recognition problem 
etc, and they keep themselves open to the higher levels of 
Gontext(and thereby to ‘purpose* and ‘goal seeking*) by 
introducing variables such as value function, confidence level, 
costs and the like, . .. care must be taken that these 
variables are assigned from> outside that is, they are Qve&. 
determining factors. But to that extent, they fail to provide a 
pr©<s±sa -rigorous and universal way of going about things while 
keeping within the system. 

These above considerations make one to observe 
certain trends in this development. As vie proximate oora and 
more tov/ards the concrete situations, the rigorous and formal 
stmeturing of formulation has to bo weakened and the system 
needs to be made open,. • . to the environment ie., to the context 
in which it is embedded. One may doxibt whether it is in the 
very nature of formal systems that they fail to ccxrprehend 
the reality and whether it is in the very nature of reality 
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that it transcends every effort of formalization — e^ecially 
a formal ation in terms of a rigid closed system. We shall 
take op/ for further discussion and elucidation^ these charac- 
teristics of reality and its relation to fojanal systems in 
the next chapter. 



CHAPTER 3 


AN> ALTERKATIVE EPISTEMOLCXSY 

Qtir analysis in Chapter 2 suggests that the syntactic 
semantic, pragmatic or any other such information theoretic 
account of the communication process either sing\ilarly or in 
ccmibination, however insightful, or even useful they may he# 
are decontextualizing. In consequence, they are prone to pro- 
viding us with a distorted mderstanding of the pirocess of 
communication as we encounter and participate in it in oiar 
lived life. We wish to undertake in this chapter an examina- 
tion of the sources of decontextualization in those formal 
approaches. We consider whether the very requiremmt of providing 
a formally closed coherent accoiant of the phenomenon of 
communication at the levels of analysis aimed at, simultaneously 
confers on the formal approaches their capacity for distortion. 

As much of what we wish to argue relates to the creation and 
sharability of knowledge systems, at any rate of formal systems 
of knowledge, our observation;? ,unless otherwise stated are not 
pacifically restricted to information theoretic schema of 
communication processes. 

For a start, consider Fig, 3,1 depicting a pattern 
that may be perceived as many things. For instances', it ~ 
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may he perceived as an instance of the word ^4^*, Or 
it may be construed as cortposed of the instances of the 
written words *Reductionsim* and ‘Holism*. It may also be 
considered as constituted of instances of the letters e# 
d,e^h*i#l,m»in,o,r/S^t, and tr. These three descriptions* many 
would say* correspond to common perceptions shared by a large 
number of people* And even a realist whose ontology coronits him 
to *out-there* existence of things mperceived* will readily 
accede to the possibility of more descriptions that may be extracted 
depending on the punctuation performed* vantage-points taken, 

4iven such a multitude of descriptions and perceptions, what is 
it that can bo ssid to constitute and characterize our under- 
standing of the pattern In Pig. 3.1? And what method or 
approach will facilitate our xinderstanding? Over the ages to 
these questions there are three responses which we may, for 
convenience classify as reductionist, holist and Zen Buddhist, 
Reductionism asseirts that to understand a whole is to understand 
its parts and reducing or decomposing the whole into its parts 
is the method. Or in more familiar terms, it maintains that 
a whole is nothing but the sum of its parts. On the other hand, 
holism claims that the whole is more than the sran of its parts. 

For all its emphasis on ‘wholes*, holiaa^ apart from its lack 
of a positive prograrrme for creating ‘holistic knowledge* as 
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as consfcrasted with the ‘dynamic* nature of the reductionist 
programme Or precisely because of its errphasis on ‘wholes* 

- is unwi-ttingly committed to conferring an autonomous status 
to the ‘parts' in so far as it refers to 'parts* and their 

sura. Zen Buddhism refuses this ccaranittment by responding to 

S' 

the above question with a l-IU — an ancient Zen aiwer which may 
be s^d to unask the question. It rejects the premise of the 
question by focussing on the context in which holistic or 
reductionist accounts of reality are sought. 


With these considerations in mind, let us enquire 
into the notion, of reality so as to provide a context in which 
one or the other explanation, of reductionism and holism is sought. 
We shall bring to light certain rreta-theoretic accovini5.of the 
theories arising out of these two ways of looking at reality. 


It may be \iseful for purposes of enphasis to state 
certain me ta- rules about the knowledge Systems which are of 
interest to the present thesis. 


1. All knowledge is a construct over reality, Universals in 
it are fallible. They are symbolic in nature. The 
‘distinctions* and ‘oppositions* are created out of differ;&i- 
ces for the purpose of producing information. Hence no 


i ; 




■' f 


Fisre 
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claims are made as to their ontological status. All cases of 
exceptions transcend the universals. 

2,. A closer look at and a careful investigation into the ana- 
lysis show that the more irt 5 >ortant a^ect is not the ♦entities* 
but their 'relations*/ not something 'out- there ' not the 'being* 
(e.g, concept of informaticn) but its 'relations* with the rest 
of the system. That is to. say that the iirportant a^ect is 
not the concept of information/ but the question as to how it 
has come into being; i.e,, its process of becoming. The being 
is taken to be one particxilar stage of becoming. It is a p\mc- 
tuation of the becoming at a particular time and space, 

3,1 M eta-Theoretic Account of Kn o v;ledqe Systems 

•Existence is infinite/ not to be defined; 

And/ though it seem but a bit of wood in your hand, 
to carve as you please/ 

It is not to be ligh^fe" played with and laid down. 

But men of culture came, with their grades and their 
distinctio ns ; 

And as soon as such difference had been devised. 

No one knew where to end them, 

(Lao Tzu-. pp, 45-46) 

Let us look at another picture — Verbrum by Esdher, 
We may find that at one level, reality is an tondif ferentiated. 
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continuum. That is to say that a continuum exists in all that 
there is. But^ at another level reality is ‘multilevel* and 
‘ multidimensional * This amounts to saying that there are 
different levels of reality and in any given level, there are 
many dimensions. Further, it may be ertphasized that there is 
a continuous variation in lany given dimension!. 

The significance of levels and dimensions are best 
elucidated with the help of a passage from Pascal. 

* Theology is a Science, but at the same time, how many 
sciences there arel A man is sx3ppositus j but if one 
anatOTiizes him, will he be head, the heart, the stomach, 
the vein, each vein, each section of a vein, the blood 
or, each humour of the blood?, A tofwn or a countryside, 
seen from a distance, are a town or a countryside. But, 
as one draws closer, they are houses, trees, tiles, leaves, 
grasses, plants, weeds, ants, legs of ants, a<^fenfinitum. 

All this is enveloped in the nane countryside J ^ 

Pascal Pensees, p 29 

1. levels and ‘dimensions' of reality are themselves a results 
of digitalization which involves a perfective, a particular 
punctuation , 


5-4. 


Levels and dimensions aee# infact, created for methodo- 
logical piirposes. That is to say, they are integrally related 
to each other and thus cannot be treated in isolation. G&rc 
should also be taken that what looks as paradoxical at one 
stage mey be resolved at a higher level. The 'opposition* of 
tSnesis and Antithesis at one stage is a result of a particular 
punctuation and it resolves itself at the level of s 3 ^thesis 
which is indeed of a higher level. As Karl Marx puts it, 

'*It is only in a social context that subj ectivniscm 
obj ectLvnian^spiritualism and materialism, activity and passiVitg^ 
cease to be antinomies, and thus cease to exist as such antinomies. 
The resolution of the theoretical contradictions is possible only 
through practical means, only through the practical energy of 
man^*!! (maen p. 1.09) 

By practical energy, we mean referring back to reality by which 
the particular punctuation that created the theoi^tical contra- 
dictioii is s\?>er5eded. 

This multi-dimensional »nd multi-level reality seans 
to be 'analog'. In reality there appears to be only 'diffe- 
rences* and no 'distinctions*. Looked at in this way there is 
an extremely large amount of information* 



55 


Man, however, has the capacity to deal with a large 
amount of information only at the level of sensation and 
feeling, A picture for example, which is said to be worth 
thousand words, is very well appreciated by the human mind. 
Human mind is able to visualize a picture at the level of 
‘differences* and ‘similarities* between its parts, 

Man in his lived life, has to deal with situations 
not only at the level of sensation and feeling but also at the 
level of articulation and cormnunication of the situation at 
hand. The knowledge acquired at the level of sensation and 
feeling do not seem to be easily e:>q>ressible. As for example, 
how does one ccsmmunicate the colour of a horse or a cow that 
one sees? 


There is no way for one to espress the exact colour 
of the horse or the cow. That is, the information grasped at 
the level of feeling and understanding, do ndbseem to be expre- 
ssible, Human mind seems to have a limited capacity at the level 
of cognition and articulation (which is an essential require- 
ment for transmission and reception of knowledge), Man*s 
capacity to deal with extremely large number of categories, 

(if they exist at that level) such as different cx>loizrs, is 
highly limited, 

# ' > 

, Milles George A, The Psychology of Hxman Ccmmunication:, 


1 
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restiLts of certain psychological ea^eriments 

reveal that the nuitiber of ‘categories* that can he dealt with 

by (human) cognition in many fields of human communication lies 

in a range of seven plus minus two (TOiis is explicit in a large 

number of human activities such as t3ne psrc^tion of colours^ 

sounds, nvmibers, etc*). When man makes use of a smaller number 

of categories, there is loss of information and his dealing 

with situation is very coarse* Take for exanple, if one has 

only the concept of two colours black and white, then his capa- 

range of 

city to communicate the/colour is highly limited. On the other 
hand, if he makes use of a large number of ’categories, he is 
mable to handle them and creat^enough significance out of the 
situation so as to take decision for his action* His effective- 

O 

ness, therefore to deal with situations decreases. 

It may be pointed out here that human tendency to 
classify things and objects may be one of his ways to get out 
of this limitation. ^#ien the ntmiber of categories increases 
beyond a certain limit, these* categories* are grouped into a few 
classes so as to make it possible to deal with them in terms of 
the classes which are fewer in nunber * 


2, This terminology is used here only to facilitate the discussim. j 

categories are not yet created* It is only at the level of j 

cognition that they appear*, . 

3. Schroder studies the relationship between tte ^viomment coitple-j 

xity and the level of human processing structure. The general | 
behaviour se«ns to have the following pattern | 

Level of Hi 
Processing 


(Schrdfiat pp 36-41) 

Bnviomment coirplexity 
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The above consideration points towards the incapacity 
of hvunan mind to deal with a large amomt of information arising 
out of the real life situations. Looked at in this way* it 
may be stated that the human mind reduces the amount of infor- 
mation by inpoverishing the nurrber of categories. This is made 

possible by the process of ‘digitalization* of the analog reality, 

* * 

This is achieved by making ‘distinctions* out of seeming ‘diffesra- 
nces * , A closer look at the verbrum picture discloses how 
glaring ‘distinctions* may be made out of seeming ‘differences* » 

The process of digitalization is characterized by 
1 

drawing ‘boiandaries* and thereby creating ‘categories*. In 
the exartple of colours* a boundary is drawn between any two 
colours and the colours falling in between two successive *boun 
daries* are categorized as one particular coIoult, If we talk 
in terms of wave length* light with a range of wave length is 
Categorized as one colour, - . - - IKhe nature of ‘boundaries* 

is very deceptive (elusive) here, 

I f 1 

Red Orange Blue 


*1 'The introduction of closure into the real is an episteirae- 

logical and inethodological act corresponding to the necessity 
of constructs in explanation and of digitalization in cxanmu- 
nication* 


(Wild^ p, 204) 
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For exaiT^jle, we can never say whether the waveloagth aet tlie 
bovindary has the colours of Red or Orange, We shall be dis- 
cussing the nature of boundaries and the problems bearing on 
it later in the thesis. 

On the basis of the above discussion it may be men- 
tioned that all organized loiowledge systems (of past and 
present) are particular digitalization of analog reality and 
therefore reductionist in nature. This is so because of the 
limitations of (human) perception and cognition , Moreover# 
all digitalization involves boundaries and drawing boundaries 

call for a particular pxmctuation of reality. Every punctu- 

2 

ation of reality involves value and therefore no Icnowledge 
system is value-free,. 

This reduction and digitalization se^ to be an un- 
avoidable requir^ent for cognition and organize Icnowledge, 
Regarding comraunicaticn and knowledge in general# man makes 
use of both analog and digital means for the piirposes of know— 


* 1 ,. Perception and cognition should be distinguished frcxn 

sensation and vinderstanding. The latter ones are at the', 
level of feeling while former ones# at the level of arti- 
culation, 

2 , ’There can be no distinction without motive and there Can We- 
no motive unless contents are' seen to in ‘value*. 


(Wilden s p, 170) 
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and . . 1 

ifidg^ Gormnunication* As for exartple, we use analog means such 
as pictures, gestures and the like. 

Human mind, moreover, has the remarkable capability 
of producing analog experience and knowledge out of the digita- 
lized versions. It seems to have the capacity to fill the *gap* 

2 

created by the process of digitalization , For example, we can 
continuously experience the ertK5tions arising out of a music 
without thinking in terms of the digitalized notes that produce 
it. So is the experience in the case of language. This almost 
nystical capability of the human mind makes it possible for man 
to use the digital means in order to know and ccmnunicate his 
analog experiences. That is what we mean by the symbolic use 
of digital means. 

This, however, is the positive aspect of it , Ihe 
negative side arises from that fact the the p3COcess of creating 
an analog experience out of a digital means is possible only 
when we realize that the digital means is a particular punctu- 
ation of an analog reality and is created for certain methodo- 


1, All. noh-Gonventionalised ‘gestures language*, postures, 
f acial-exprossion' , inflection, sequence, rytiaii^ cadence 
and indeed the context within which human ccwnmunication ' 
takes place j is a i^pe of analog comminication. All deno- 
te tive^linguistic cx>inrounication is digital, 

2, This inverse mapping, it may be noted, can bg^er be exact; 

but only a range could be specified. The rSEblance (similarity, 
nearness) to, the original experience is derived from, the 
context that is provided. 
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logical purpo sea* In "th^e absence of this realization# we seon 
to be diosixxg (at Ijeast -for quite sometime) this capacity and 
thereby taking digital mecijas as having its own existence. In 
this stage digital means loses its S3^inbolic character# and 
acquires an independent existence. An organized knowledge 
systan and a digital ccrorramication process where we have the 
reduced reality in digitalized form# may therefore be used in 
the following two ways. 

The digital representation may be used as a means to 

create analog irrpression (or for acquiring knowledge of analog 

/ 

reality). That is to say that it creates *nieaning* out of 
•signification*. The ottiex possibility is that an independent 
existence is assigned to it having taken its ‘categories* as 
real. The first epproadn results in a * Symbolic* system and 
Symbolic communication vhile the second results in an Imaginary 
system and an Imaginary ccrtimunication. This Imaginary system 
•is not in the least an ijnaginary one. It is in the realm 
of images# doubles^ntirrorrs and specular identifications^ (Wilden ; 
p. 20), The Symbolic syston and Symbolic ccxnmunication are 
characterized lay the fact that it is not ‘cbjects* and 'entities 
but their functions whlchi-a®e of crucial importance to the 
whole process,^ ..... 


2, Take#; for example# two sentences — ‘Pln-^>ricking pains* and 
■ ‘one feels pain when pricked hy a pin*. They seek, to serve 
the same symbolic purpose even though ther ' indivji^ual parts 
may he different. 
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As podjoted out earlier, there is a possibility of 
acquiring taiowledge and that of establishing cornnunication of 
the analog reality through a digital means as long as we recog- 
nise the syinbolic role of the digital means, of categories which 

2 

have got no real existence . Thit is, they are created for 
a methodological purpose and are sxjpported by a particular 
punctuation,. 

But, more often than not, we forget their symbolic 
nature and assign an independent existence to these' objects* 
and* entities*^. Thus these 'objects* and 'entities* get para- 
mount inportance and their function as synbols is declared, 
subsidiary, . in this way, the possibi2J.ty of cammini- 

cation decreases. As Wildoi has put it 

most interesting character of the symbolic exchange 
is that the synbolic objects cannot be expropri- 
ated or possessed, since * function of such, 
exchange is not acctsnulaticn but mainteaiance — 
at all costs - of the relation between the exchangers 
and possession of the objects would break the 
circuit and the excdiange would cease * . 

(Wilden * p. 20) 


1 . 


Of all knowledge systems, Zen Buddhism seems the itost 
concious of the sy^lic nature of things and all efforts 
are made to transaend 'things* and to. reach to their 
meaning - their functions in this system. 


The things th^selves, which only the limxted 
brain of man and animal believe fixed and 
stationary, have no real existence at aH. 

are Slashing and paries of the draw^words, 
the glory of victory in the conflict of 


Nietzsche, ’Philosophy in the Tratgic Ag? 
otf Greek* , 


2. 
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These ^objects’ and 'entities', when free fxxm. their 
syiriboliG nature, give rise to 'Imaginary* systems* These 
Imaginary systems are abstract systems having no reference to 
reality as such* They, in contrast to symbolic ones, are 
unbounded by the reality from which they are derived and hence 
move away from; the realily, C^ce the syiribolic character of 
these 'objects' is forgotten, the Imaginary system takes over 
and there is a loss of ccxnmunication* The Iciowledge system 
based on this Imaginary world becomes tin true and opppes sive . 
Erich Prcmm brings out this aspect clearly in the following way 

'Language is one of the most precious human achie- 
vements , , , yet one must always be aware of the 
danger of the ^oken words that it threatens to 
to substitute itself for living ejqserience. The 
Same holds true of all achievements of man; ideas, 
art, any kind of objects ... Ihey are man's cre- 
ations, they are variable aids ^ yet each one of 
them is also a trap; a temptation to confuse life 
with things, experience with artifacts*. 

(Fromm E, : p*46) 

I^dem civilization with its devotion to objectivi-ty 
suffers most from this reduction of 'symbolic* nature into 


an' Imaginary ‘one*. 


'In so far as the predominance of 'Imaginary* in 
our culture results in a reification of natural 
and ecasystemic relations Wtween hxman beings,- 
the conversion of similarties and differences 
into pathological identities and appositions, - 
the Inaiginary order does not fulfill its functicn 
as an instrument of the symbolic, it subverts 
and subjugates it'. 


(Wilden s p. 25 ) 
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Once this reduction takes place^ the only way we can recover 
from it is by referring back to reality of which this ‘Imaginary* 
system is a reduction and reasserting the symbolic nature of 
the world of ‘objects*. We can# thus, transcend the individvial 
•identities* and ‘oppositions* of the * Imaginary ‘> by an entry 
into the collective 'differences* of /* symbolic* 


1. We may note here that this reduction has taken place in the 
past and the contarrprary great thinkers have tried to bring 
back the symbolic nature of the system into the focus* The 
concept of ‘alienation* in Marx, of ‘negation* in Sartre, 
of ‘Maya* in Sankara's Vedanta, of ‘Mara* in Bxadhism, are 
manifestations of the different aspects of the* Imaginary* 
at various levels of existence. They are similar but not 
identiccil. We shall take a few r^resentative exaitples 
from, these thinkers. 

‘Alienation is apparent not only in the fact that ity 
means of life belongs to sone one else, ... but 
that everything is something different from itself^ 
that my activity is som^hing else and finally 
that inhuman power rules over everything else* , 


Marx (Promm p. 151) 

'Rid of formalised wisdom and learning, 
people would be a hundred fold happier, 

# • • 

Set people free. 

And deep in their hearts they would like to be 
from private greeds 
And wauEton needs* 


Lao Tzu 
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So# any effarrt to Igaow and to coiranunicate is to 
•digitalize* — to rediice _ reality. It is to view reality 
in one or few of its jiievels and in one or few of its dimen- 
sions at a given level. As stated earlier. An 'arbitrary* 
boimdary is drawn between the systems (with certain levels 
and dimensions of reality) and the enviroranent (the rest of 
the reality) , This drawing of boundaries takes place at 


‘Knowledge is enveloped in ignorance. It is that beings 
are constantly falling prey to delusion* Gita 15/5 


'The unenlightened soxil is unable to look through and 
beyond Maya which like a veil hides frcxa it its true 
nature ,,, it identifies itself with its adjxmcts 
TupaHEi) - the fictitious offspring of Maya# and thus 
looks for its true self in the body# the sense organs# 
and the internal organs (manas) i^e, the organ of 
specific cognitim* , 

Shankara 


'The life means to live# to move# to act# nat merely to 
reflect. Is not ,,, its development should be towards, 
acting or rather living its truth instead of demonstra- 
ting or illustrating its truth in words, ,,,? In the 
actual living of their life# there is no logic# for life 
is s\: 5 )erior to logic'. 


Zen Buddhism 

While discussing the different thinkers# we should not con- 
fuse the different levels of reality that they are talking 
about. It shoxild be mentioned that they are talking about 
the process of reduction*# of al ienafcicn that takeff place at 
different levels of existence* 
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three levels - at the level of levels, at the level of dimensions 
and at the level of quantification along a particular ditnensicn. 
Moreover, drawing of ^mdaries between the system and the 
environment shoiild be differentiated from the drawing of bo\ 2 nd- 
aries between diff&rent parts of the system* Though, there is 
a continuity in these two, it is necessary to outline tte distinc- 
tion in order to avoid confusion between holistic — approach 
and system - approach, as they occur at different levels* 

3 *.2 Knowledge Systems and Processes of CommuniGation 

Two inportant obsearvations may be made on the basis 
of previous considerations; firstly, that toowledge may he 
acquired at two levels - one at the level of feeling and under- 
standing and the other, at the level of cognition and articu- 
lation, The second- observation related to the first one, is 
the possibility of articial ationi and communication at three levels 
Real, Symbolic and Imaginary^ corresponding to the concepts of 
*Real*, Symbolic* and ‘Imaginaary* as discussed previously. A 
detailed discussion om these two observations follows in the 
next two sxibsections. 

3^2a Knowledge Svstg:as i Unorganised and Organised 

Xt seCTas plausible from the foregoing discussion that 
Icnowledge may be acquired at two levels. They are s (1) at the 
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ievel oi direct e^qperience so to say* loiowledge acquire<S out 
of feeling and understanding and (2) at the level of cognition, 
that is knowledge, out of organization and articxilatinn,. 
Knowledge acquired at the level of feeling is unorganized a nd 
unarticulated . We i%y say that direct e:qperi^ce in its 
entirety can can never be articulated and organized, 'The 
intellect may argue and d^ate; it may learn and teach a vast 

amount about anything but it can never know* (Hunphr^jp • P«4-'5) 

r 

Upanishadi^ concept of *Neti-Neti*, Syad-Vad theory of Jainism 
and the like are the manifestations of this realization of the 
incomprehensibili-t^ of reality in terms of organized knowledge. 
That is, this knowledge is not accessible in terms of 

the categories developed in organized knowledge and their 
linguistic equivalents. It may be acquired only at the level 
of intuition. Organized knowledge, on the other hand, deals 
with * categories* developed by drawing ‘bomdaries* and 
*punctxiating‘ reality in certain ways,. 

Organized knowledge can be farther classified into 
two s (a) * entity-based-knowledge* and (b) ‘relation Jsased— know- 
ledge! 


, These direct e3q)eriences ranges from |be undifferentiated 
knowledge of reality - where the knovuff and the known become 
one, to our daily experiences of say, a tree,ur»iediated by 
our thoughts. 


1 
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The ontity-iiasedfc.knowledge syst^ takes ^entities* 
and ’categories' developed through the process of ‘digitalization’ 
as fxandamental to its ontology. It is a world of concrete 
entities isolated from each other and from the rest of world » 
This isolation is created by interpreting bomdaries between 
'objects' either as non-existent or as barriers. 

This interpretation of boundaries as non-existent 
co: as barriers is made possible ty, first, suppressing the 
multilevel realtions among the ‘objects' of a system it deals 
with, and also between the systems and the environmait, into 
an unilateral relation, and second, investing this unilateral 
relation either in the objects, system or envircjnment. The 
relations, if considered at all, is given not a central, but. 


1„ These ‘objects' essentially, are the closed systems for 
‘which the context is effectively irrelevent or 
defined as such (e.g, the solar system, the cosmos as 
' a whole), an open syst^ is one which depeiids upon its 
enviornment for its continudng existence e.g. an 
organism or a pop\alation' . 


(Wilden J p. xsxl ) 
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a subsidiary irrportance only^ 

‘It still csonfgcs on the parts the ontological 
primacy over their relations ... it tells us 
nothing ,,, about those wlples such as socioeconOD- 
mic systems in their envio'mment whose reliation^ 
are responsible for creating the historically 
constrained characteristics of their parts*. 

» (WildGn ! p xxxix ) 

The relation-based loiowledge system/ ctr the other 
hand/ is concerned with the processes. It assigns no fixed 
ontological significance to the ‘entities* and to the 
•categories' developed. The ‘objects* in this case/ are mere 
conceptual categories. They \mlike the fixed objects in the 
first case are in the process of evolution . i,e, in the process 
beconaing . To this system of knowledge/ 'relations* are 
primary,. * Relation' according to this view lies not within but 
outside the objects. The relations are in fact/ supposed to 
be determinant of the process of becoming of the objects/ the 
entities^, 'It is our relations which makes us what we become* 
(Wilden * pxlLil.)* Boundaries which makes the relations 
possible are no more considered as barriers/ as in the previous 

1. Code is relationship without reaprocity of the code, 

message is recovered as noise* « 


{Wilden i p. 21 9> 
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Sy/Stem of knowledge* It is# in fact, the only means of exchange 
and, therefore, of paramount importance. 

* • • •. boxmdaries far frorm being barriers are the laws of 
relations for open systems in reality, and it is oxir relations 
to these boundaries, including our discovery of them 
as their discovery of us which surely makes us what we 
become* , 

(Wilden : p.xliii) 

Take for exairple the call membrane, which is considered as a 

barrier according to the first view* Cell membranes turn out 

1 ' 

to be more dynamic than the cells themselves — something that 
would have been very much e:>^ected from the second view point. 

I 

This relation-bas ad-knowledge may be called the ccrami- 
nicational or ecosystemic one. This is a view point by which 
a system (isolated for methodological purposes) Ms seen as an 
Open system ,in continuous interaction with its multilevel 
context - its enviomment. 


‘The cell membrane is not a wall or' a skin or a 
It is an active and responsive part of a cell , it deci<^s 
what is inside and what is outside and what^ -the out^idg 
does to inside . Cell membranes have ‘faces* that enables 
cells to reco^ise and influence one another* The m^mbr^es 
are also communication systems. Things outside cell don t 
necessarily act on the interior by passing Idirough the 
membrane, they may simply change the membrane in ^ Jf”? 
way that causes the membrane, ini-iitfiO^hi ^ make changes in 
cell interior,* 


(Wilden : p,3cxxvii) 
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Ttie process constructing fixed 'entities* in an 

Iciowledge system is accomplished im three stages^ ^ 

They are 

1» The system is isolated from the environment. That is to 
say that the * systems are viewed as entities and obj ects in 

space like atoms in the void or galaxies in the cosmos' 
(Wilden p.xxxix.) 

2, Many levels of relationships are reduced to a single one 
ChieracoiYi® reduced to symmetry) , 

3, Relations are vested either in the system or in the environ- 
ment*. 

* • characteristics stemming from the actual organisa- 
tion of the system are projected into the stjpposed 
'instincts* or innate ideas of an imaginary individual,* 

(Wilden : p, sli ) 

The undermining of relitionships and reducing their different 
levels into one are caused by the confusion between 'matter- 
energy* and information, (The two are equated in the 'entity- 


1, ‘This fundamentalism is fundamentalism that depends first 
on the misconstruction of the closure and context^ second 
on the correlative lack of understanding that context have 
levels and third on its incapacity to deal with the real 
question! of logical typing in biological and social systems'. 

(Wilden : p, xo: ) 
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Jaased-lcnowledger * ) Infomation controls energy azid presxanjes 
certain p-urposes, (goal-seeking) 

*The primary function of information is the regui-atiorc# 
control, and triggering of energy (work) in the interest 
of a goal ,,, it maintains, reproduces or Increases 
organisation (gradient) J 

(Wilder, p, 2Q2) 

Regarding information, the energy component is entirely sub- 
ordinate to the particular form or structure of variation that 
the physical base or flow may manifest. It is only in the 
light of informational analysis (with the understanding of 
purpose involved) that the notions of levels and logical types 
may be understood. 

This distinction (between matter-energy and information) 
though present, does not seem to be dominant at the level of 
gross matter (such as stones, billiard balls etcj. But when 
we move further to a higher level of organization, this distin- 
ction becomes more important. Any analysis that is developed 
without considering this distinction proves to be defective or 
misleading,; 
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Western thinkers / e^ecially after the renaissance 


period (we may even trace back the origin to Greek^) have been 


1, The resuit of these two different approaches may be seen 

in Greek and Indian Mathematics and linguistics. For Greeks, 
‘becoming* was illusory, in the realim of doxa (opinion and 
sensation) • ‘ Being alone was subj ected to knowledge wlx>se 

subjects were ‘atoirperal universals*. For Indians, however 
‘becoming* was fundamental to its ontology. It was on the 
substratum of *becc«ning* that ‘being* emerged,. ‘Beccaning* 
was said to have six modifications - genesis, existence, 
alteration, growth, decay and destruction. For Yaksha, 
for example;, existence is one of the modification of ^ . 
becoming whereas for Plato, beccaBing is negation of exis- 
tence# corruption of existence. The ideal of Greek 
logic was eternal sentences, while for Indians verbs were 
the fundamental notion of beccming and it was in this 
sense of becoming that roots and meanings were fcunded. 

For Greeks, numbers ( integers excluding zearo) were basic 
while for the Indians, it was algebra, (the relation betl 
ween nvmrbers.).- It was their preoccupation with the natu»- 
ral numbers that prevented them from conceiving of zero and 
non— natural number.. Indians, on the, other hand, were able 
to conceive of all kinds of numbers — Surds, fractions 
imaginary etc,. They did not even call them imaginary and 
real. The only category that they employed was ‘exact* 
and ‘in-exact* 
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pxirsiiing the entity-based linowledge and haw applied it. to many 
levels of existence indiscriminatelyi. John Loclce » a social 
contract philosopher, for exairple, applied, the same method to 
analyze human society. The result was that he ended tap with 
p svchoBjological- Individuals who are isolated among thsnselves 
and from the rest of the world and who entered into a contract 
(and thereby they formed a society) with notives derived fortmr: 
their individualities. As Wilden says : 


• The • system* thus constructed is, in’, sum. a mere 
aggregate or heap of (supposed) sel f-^uf f iciends, . 

It is an atomic collection of so may Imaginary 
replica of* (individual) human iratures*, as it 
were, an aggregate of a nuiriber of so called ‘human— 
in-the-state-of-nature*, ,,, who apparently ran 
into each other , , , • 


(Wilden p, xliii ) 

Consequently the different levels of rel ationship between indi- 
viduals and society (in the form of different communities and 
intermediary organizations) have been reduced to a single 
and this single dimensional relation is vested with the hypo- 
thetical individual. Thus it denied all communities and inter- 
mediate organizations owing allegiance to a monolithic state* 


It is with the introduction of system theory, 
cybernetics etc,, that the relation based Icnowledge system has 
come into force. As a result an eoosystemic and communicaticaial 
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perspective is energing. 

3«2b Process of Communicatiom Real Symbolic and Imaginary 

In correspondence with the concepts of Real# Symbolic 
and Imaginary # communication may be attained at three different 
levels. The first level is of direct experience* This occurs 
a4t the level of experiences not mediated by our thought 
patterns. The second takes place at the level of articulated 
experience. At this level# though re al tt y is gi^sped by neans 
of categories# the mataphorical nature of the categories is 
preserved. It is context dependent and points to the possibility 
of having communication about the reality, Ctoranunication at this 
level is called symbolic. The third is at the level of signs 
and symbols having fixed signification devoid of meaning and 
context. 


It may be difficult to establish coiranunication about 

the 

direct experience. That may be^ reason that made nKJst of the 
mystics to maintain silence (regarding the reality); the langu- 
age of objectivity cannot legitimately make reference to neiy 
of Otar experiences and feelings. The only way# then, to COTsmanicate 
these experiences throu^ language is by transcending the ‘words* , 
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iUp©., by creating apparent paradoxes such as^ tct nerves \diile 
resting* ®ns method of generating paradoxes not only points 
towards certain aspects of reality but it also goes beyond it|, 
by arousing the faculty of direct experience •incapability to 
conprehend and express this directly experienced reality in 
terms of ‘symbols* and categories points toward tJie inpossi- 
bility of its Gomnunication through any formal means. At this 
level of communication (of direct experience) the knower and 
the known become one and the same. That is^in this experience, 
there cannot be a reference to a perceptual object, AEthou^ 
euery' particular datuim involves references to perceptions , In 
this process, the subject becomes a partieJpant (For details 

j-/ 

see Cherry pp, 9-90) in his perceptions or rather a part of the 
process. The subject distorts the reality as and when he makes 
himself an external observer. The very effort to communicate, 
it seems, then, is to cause its failure* 

The second level of cormnunicaticn which is at the 
level of articulated experience is symbolic in nature. Most 
of our day— to— day communication takes place at this level. They 

1 ‘Intuitionalism requires pointers more than ideas to 

express itself, and these pointers are enigmatic and 
non-rational. Kiey are shy of intellectual interpre- 
tation , They have a decided - aversion towards cirum- 
locations. They do not :repeat., .and brevity is tteir 
essense. They are like flashes of lighte n in g . While 
your eyes blink, they are goxi &* , 

(Suzuki s p, 25) 
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refer to certain ‘concepts* and ‘categories:* developed through 
the process of digitalization but a3?e related to the reality 
they refer to (extensicaiality) * This relation between symbols and 
their objects , .. in the external world is obtained 

through a thought process-a process of assigning meaning to 
‘categories (intensionality) which, in fact, involves meta- 
communication of ■* categories * and, thereby, crossing of the 
boundaries between the two levels — levels of ‘categories* and 
of reality.. Ogden* s famous triangle^ demonstrates the triadi^^' 
nature of communication through ‘categories* - signs. Cherry 

On 2 

draws a functional flaw- diagram in the following way . 

The dotted line shows that there is no direct rela- 
tion between the symbols and the referents (the reality) , 

Rather the relation, is established through concepts and thought 
processes. It may be emphasized here that the whole thought 
process is involved while establishing a relationship between 
symbols and referents. 
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Referent 


Refers to 

(other causal relatlo 



\ Stands for 

(an inputed relation) 

\ 


\ 

S^jiribolizes \ 

Reference .J^elahion ) syiitool 

( thought) 


The thought-word-thing triangle of C.K, Ogden (Cherry, p,llO) 


Des ignata 



*Mean^ing5.of words* A functional flow diagracR (Cherry, p,llO). 
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At this level of cOTsnunication/ signs and symbols 

acquire both signification and meaning^. Since they refer to 

certain aspects of reality, their effectiveness in teinns of 
2 

'meaning* can be proved only to the extent that they e^joke 
experience of that reality. The world of these symbolic signs, 
then becomes an open system in the sense that words acquire 
meaning only in their context. As Hofstadter- writes^, it is 
isomorphism that induces meaning*. 


*The other kind of interpretation will be called 
meaningful . l&ider such an interpretation, theorems 
and truths corresponds - that is, an iscmojyhism 
exists between theorems and some portion of tli^ 
reality ,,, that is why it is good to dlstingi^ish 
between interpretation and meaning* , 

(Hofstadter. p, 51) 

. It is the isomorphism of the overall structure 
(say a sentence) to certain aspects of reality, that suggests 
.meaning- It may not be prcper to attribute meaning to (individual) 
parts (signs and symbols). Even if we attach significance to 


1, The essential difference as we understand between signi- 
fication and meaning, as mentioned in chapter II, is that 
former requires only a context (a closed one) where as the 
latter calls for a real eaosystamic context (with its 
many levels) , 

‘2, The conc^t of 'Meaning* is discussed in detail in 
chapter TV, 



79 


symbols^ its meaning has to ronain open. That is 
to say that it has to be context dependent. If one defines 
information in the sense of creating meaning, then information, 
eventually, becomes context dependent. 

The process of carrounication at this level, therefore, 
calls for two requirements, over and above the physical trans- 
mission and reception of symbols, to be fulfilled on the part 
o± the communicants. First, they need to have common e^qperi— 
ences and, second, they use identical or atlLeast similar 
(symbols) to represent their comriKin experience- Any mismatch 
at these two levels may result in the loss of coninunicatic^i* 

It may be extremely difficult to meet these requirements im 
real life. Thoughts (and so symbols) are grossly effected by 
language, social and cultural conditions, training and the like. 
This is f\irther complicated ty the fact that our experiences 
themselves are mediated by our thoughts i,e,, by our conceptual 

* categories * , It is probably for this reason that it is very 
for 

difficult/comrnunicants frean two different cultures to communi- 
cate effectively. Despite these differences im thou^its and 
experiences, however, there is a possibilily of conmunicaticai. 
This is made possible by a significant matching at the level 
of deep structure, 

• , We have an intuitive sense that, altixjugh 

other people differ frexm tis in lji5x>rtant ways 
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they are still ’the same*> as we are ini some deep 
and important ways*. 

(Hofstadter : p. 375) 

Hofstadter draws an illustrative analogy between the drawing 
of a map of territory and the synfcolizing of reality, (Hofstadter 
p,. 369~376) , In case of a loss of this minimuin de^ 

structiire (core) in any field of experience^ it will be irtpo— 
ssible to communicate in that particular field, 

A symbol when considered in its real multilevel con- 
texts^ is liable to have as many different meanings as there 
are levels in its context. Its specific meaning will d^end 
vpon the level of the context considered., A close look at the 
dialogue * Con tr aero stipuncta®' ^ (i^pendix III) will reveal 
the existence of different meanings arising at different levels 
of the context considered. Take for example the sentence ‘I 
Can’t be played on the record player X’, It has • different ineanings 
at the level of immediate conversation, Th^ are (1) at the 
level of two parts of the dialogue (2) at the level of the 
dialogue as a whole, (3) at the level of the chapter and (4) 
at the level of the book. 

Communication at the third level occurs when the 
syitibolia character of the syiubols is forgotten. SyiBbols end 
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signs have been attxibuted an ontological status having a 
fixed signification. At this level* the system concerns itself 
only with transmission and reception of syinbols and not with 
the ‘meaning*^ of these symbols. Communication process at this 
lievel is a de-contextualized closed-system. It is in the 
world of Imaginary, In fact* the criticism made against 
Imaginary systems* as opposed to Syiribolic ones more or less* 

applies to Information theory. It also turns out that most of 

!a- 

the sbusequent efforts limit themselves to this formal structure 
and that therefore* fall into the same category of ‘Imaginary’, 

Our criticism in light of the foregoing analysis* may 
be suiKBod ijfi the following xaanner,. 

1, Any formal system is characterised by the process of 
‘digitalization* which introduces certain 'gaps' into the 
reality. These * gaps ' could never be filled rp by the 
formal system itself* however complex* it may be. This 
statement may be conpared to Godel's Inccxrpleteness Theorem, 

2. Even in the 'digitalized' system* there are infinitely 

many levels and mens ions of the real ecosystemic context, 

(we shall explain this aspect in Chapter IV) while discu- 
ssing the concept of meaning.) A formal systea* therefore!* 
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will liave "fco consider large number of levels and dimensions 
in order to encjorrpass the digitalized system in its 
real context. 

3. It is the syiribolic Gha3racter of the digital means - the 

it is 

symbols, that is inportant. That is to say, that^e rela^ 
tionship (intentionality) between the ‘symbols* on the one 
hand and the portion of reality on the other, and not 
‘symbols* themselves which make comrmini cation, of reality 
possible. These relationships moreover do not seem to be 
amenable to complete specification .. 

4,. The above consideration of intentionality suggests that for 

a successfiil communication of any portion of reality, there 

K) 

needi-be a match between the intentionalities (the relation- 
ships) at the transmitter and the receiver ends. 



CHAPTER 4- 


meaning and MODSH 

Our discsussion in Chapter 3, on the natxire of reaXii^ 
and its perception by the human mind, suggests that the peroeii-. 
ved or punctuated reality may have many levels and dimensions. 

It Was also pointed out that it is the relations between the 
entities, the process of their evolutions and not the entities 
themselves, which are of central iirportance. In this chapter, 
we attenpt to analyse the concept of rreaning arising in formal 
systems and human canmunication process in the light of the 
notions mentioned above. In this ojnnection we also es^jlicate 
the concept of symbols and their relations. We consider whether 
a meaningful definition of meaning is possible or not. Our 
analysis is more in the nature of a consideration of the circum- 
stances in which meaning can arise. It is suggested that 
meaning arises in a real context which itself is inesqjlicable 
in terms of categories. This context is made accessible through 
a process of punctuation mediated by motives or pxarposes that are 
themselves products of other punctuations. In order to e3^1ore 
the possibility of constructing a model, we have stipulated s^ne 
of the requirements to be met by any such model. We have 
argued that any attenpt to construct a model of real life oonmai— 
nicational situations is rendered difficult by the non-availabi- 
lity of Knowledge, relating to the context specific levels and 
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dint^sions^ not only to the nK>deHeir but often even, to the partjL- 
dpants engaged in the process of establishing ooiiiminication# 

4.1 Meaning in Formal Systems^ 

In order to get into the conplexities of 'meaning* as 
cortuTonly used^ we shall begin our analysis with an ea^loration of 

t 

■Wjs Q uestion^ How is meaning derived in formal systems such as 
mathematical and logical?* To that end, let us look at 
the following expression. 

» .. p «q - ..t 

One may suggest that it coxild mean a number of things, Por 
exairple, it may mean 1 and 1 make 11 or 1 plus 1 equals 2 
and the like. We shall now analyze this expression in the 
light of a formal p-q system whose axioms and rules of cons- 
truct are given as follows. 

Definition : xp - epe - is an axiom where 

X is conposed of hyphens only , 

Rule : Suppose x, y, and z all stand for particular strings 
containing only hyphens. And suppose that x,;p y q,-z is known 
to be a theorem. Then xpq - qz-is a theorem, 

1. A significant part of this analysis is derived from 

Hof stadter' s, 'Goldel, Escher# Bachs an Eternal Golden Braid.*, 
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This formal system produces the strings such as 

-p— q - -t -P - — q- --/ - -p-q---, etc. Thus our 
string '-p -q is placed in the framework of this system, 

A closer look at the strings siiggests that some pattern or 
meaning slowly emerges out of these strings. At one point 
one may feel such that one has got the meaning of the ex- 
pression and one may decalre that • -p means that 1- 1. 
equals 2, 

A new question arises as to what makes us. feel that 
we have got the meaning of the e^jpression. It may be 
to suggest that it is the recognition of an ‘ Iscmiorphism* 
between the pq system and the process of addition that we 
already know, which makes us feel so. It is suggested that 
‘meaning* emerges or a meaningful, interpretation is obtained 
when an isomorphism is established between ‘theorms and some 
portion of . reality (Hofstadter : p.51). Isomorphism is 
normally defined as an information preserving transformation. 
Looked at from, another level, the word ‘Isomorphism* applies 
when two complex structure® can be m^ped on-to each other in 
such a way that each part of one stxucture, has a cor re spond.in_g 

1, The term ‘reality* is used by Hofstedter for both the phys- 
ical and mental world, we, for this part of the analysis 
would accept the same. 
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part in the other stiructure/ where ‘corresponding' means that the 
two play similar roles in their respective structures*, 
(Hofstadter s p, 49), 


It may be noted here that it is the similarity i n roles 
and not in the parts themselves that is fundamental to iscmtor— 
phism, A 'role* inplies relation between different parts and 
therefore it is their relation and not the parts themselves 
that suggests an isomorphism which, in turn, induces meaning. 
Relation, therefore, may be suggested as fundamental to n®aning. 
It may be understood that^ given an isomorphism or a possibility 
of ‘isomorphism^ meaning is derived through interpretation where 
symbols and their relations of formal systems are correlated to 
the paurfcB. and relations of the portion of reality concerned. 


It seems necessary at this stage to differentiate between 
‘meaning* or rather a ‘ meaningf u l interpretation * and interpreta- 
tion. A symbol or a theorem can be given any interpretation, say 
for exanple, i* can be interpreted as paste or pen or anything- 
else, but a meaningful interpretation occurs only ^dien theoraas 


( portion of the reality which we ap.e concerned with) 

correspond to the^'\ That is to say, an iscroorphism 

exists between interpreted theorCTts and some portion of reality 


in case of a meaningful interpretation. 
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Another point to be noted in this regard is the 
levels of interpretation. In pq system, for exairple, the 
interpretations were made both at the level of symbols and at 
the level of theorems. We may call this as the higher level of 
interpretation which corresponds between theorems and the 
portion of reality. This higher level correspondence, it should 
be noted, can not be perdcv^without the lower level interpre— 
tation , To sum. up the discussion so far^ in. order to . describe 
hidden meaning in a formal systan, its symbols should be assigned 
interpretations in a meaningfvil way by which a higher level 
correspondence emorges between the true statements and theorems. 

Before we end our analysis on 'meaning in formal systems', 
let us state that a good imitation oiC a portion of reality by 
a formal system has been possible because the portion of realil^ 
considered (i,e, addition of number) is itself 
abstraction, 

4^2. Meaning in Human Communication 

We have esiplainad the concept of meaning in a formal 
system in the previous section. Let us now concentrate on the 


It is important to note that there seems “ 
reauirement*. A meaningfvO. in-cerpretatxon of the parts as 
oilllntl wSn one finds an ^isomorphism 

but on the other hand a correspondence can beaCBl^ved only 
when parts are interpreted. 
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concept of meaning in human language {or rather in human 
communication processes,). 

The first important point to be noted in this regard 
is the di . if fifty fetiCfe between ‘passive* and ‘active* meaniiigs. In 
a human language^ meaning of a ‘word* that is learnt in one 
spe cif ic contejcfc may be used to make new sentences in tisi san« 
conteat and to a large extent in different contexts. That 
to say that ‘it brings into being new rules for creating 
sentences’, Meaning in this case is said to be ‘active’. For 
example, in natural language once the meaning of t* as plus is 
understood in the context say Pq, formal system, it can be xxsed 
to formulate sentences like i,e,;i plus 1 plus 1 equals 

3^ which according to a formal system is not even a well formed 
string (not to say its theoronhood) , In a formal syst^, on 
the other hand, meaning is defined only within that system 
and is applicable only I© theorems which are pre-defined. Any 
attenpt to apply it to a different set of strings such as 
‘-p-p-q — as shown in the previous exaitple is invalid. 

Meaning of the symbols in this case is said to be ^passive. 

Another inportant aspect to be discussed in this 
regard is the difference between ‘inplicit* and ‘esqjlicit* 
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nreaning. It was shown in the previous section that meaning 
emerges when there is an isomorphism between rule— governed 
symbols and things in the real world. Depending upon, the 
Gonpl ejcity of the isomorphism, more or less effort is required 
to extract the meaning front: the symbols. In case of a very 
simple (or very familiar) isomorphism, we are tempted to say 
that bhe, meaning that it allows us to extract is *^cplicit’. 

In natural languages, for example, 'people attribute meaning 
to words in themselves, without being in the slightest aware of ■ 
though very familiar with’ , the very csonplex isomorphism that 
imbues them with the meaning', (Hofstadter. p, 82) They attri- 
bute all meaiiing/^^e symbols iindermining the role of links 
between the sy^rbols and the real world. On the other hand, if the 
' isomorphism' involved is conplex and unfamiliar, one has to 
labour hard before he is able to extract meaning out of it. 

That is to say that the decoding mechanism involved is highly 
complex. Meaning in this case is said to be 'iirplicit' , 

The third iirportant point to be discussed is the notion 
of ’ isomorxohism’ , Isomorphism, in the case of natural lan- 
guages, in contrast to formal systems, needs to be a fairly 
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flexible concept as it has to account for the conplex symbolic 
processes involved in natural languages. In the case of natural 
languages^.- looking for an isoriKDCphism is very sinuX-i^r to 
asking ‘when are two things similar*, A look at the G-plot 
(Pig, 4,1,2, (2)), for exartple, will suggest that every part of 
the graph is similar to the gr^h itself. All that could be 
said, in^ relation to thejse graphs is that it is the mapping of 
their functional relationship between parts that makes this si- 
milarity possible. At a still deeper level, e.g, : at the level 
of finding similarity between different pictures by Escher# 
one may find that even the specification of functional part is 
difficult. It is their sameness in the ‘style* - an equally 
ambiguous tesaa that makes them similar. 

Another question, though seemingS#- t^posite but 
related to that of similarity is ‘when is one thing not always 
the same? It is like asking when a particular thing is different 
under different circumstances. This is directly related to 
question of whether meaning is inherent in the syiribols 
(messages) or whether meaning is always <Exreata<^ by a mind 
or a mechanism with a message. Meaning in the first case rasy 
be Said to be ‘universal* or ‘objective’ and located in the 
symbols. However, nothing about the location or the ‘univer- 
sality* of the meaning could be said in the second case as 
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each ohserver could, bring his own meaning to each message. 

In natural languages/ symbols seem to have both objective 
and contextual- meaning. By contextual meaning is meant 
meaning dependent upon the interpreting mechanism and by 
obj active meaning is meant meaning independent of the context. 
Symbols on the one hand have j^ot some objeative meaning, for 
instance^ the dictionary meaning/ while on the other hand 
they change their meaning depending vpon the context they 
are placed in. Take for exartple the sentences *The politicians 
lie* and *cast iron sinks* and ‘The politicians lie in cast 
iron sinks* , Notice how the meaning of the words ‘lie* and 
*sink* change with context. 

The fourth inportant point to be noted is the emer- 
gence of higher levels in natural languages and the simultaneous 
treatment of symbols at different levels by the human mind. 

In. case of formal systems a higher level system can be built up 
over a given system by using its theorems and rules as the 
basis to define axicans and rtiles for the new systons. Higher 
level langiiages for exanplb/ are based on this process* Hhile 
building a higher level system/ it may be noted that a fault 
at a lower level cannot be corrected at the higher level. 
Escher‘s ‘Relativity (Pig. 4.1,2) shows that onc^ you, . • 
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perceive the person's clintoing ijp or down the stair case^ 
you cannot correct yourself at a later stage when you 
realize that the higher level perception is resulting in 
contradictions. Human languages seem to involve extremely 
large number of such levels. A particular set of syiriDols 
with their relationship*^ when they occur frequeniy^ is qot^ 
densed into a symbol - a symbol that represents a set of 
symbols and their interrelationships. Consider a symbol like 
'democracy. However, the main difference between a formal 
system and human language is that in the latter case, mlike 
in the former, different levels can be dealt with simul- 
taneously. Human mind seems to be quite capable of dealing 
with these levels simultaneously, (It is tentatively proposed 
that this capability to deal simultaneously with different 
levels may turn out to be one of the essential characteristics 
of human intelligence.) A condensed S3?mbol is frequently used 
with ordinary ones. As for exanple we say ‘Peqgle in dertp- 
cracy need to be responsible'. Symbols like 'People* 'democracy* 
'responsible' belong to different lendlis but aice dealt with 
in a normal manner as if they belong to the same Iwel, 


In this context, it may he helpful to discuss the 
relation between different levels in a system and the effect 
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o.f the structural and systan\atic perspective adc^ted the 
human mind,, 


The mul.ti-.l.evels of language may be looked at f 2 X>nr! 
two different perspectives. As for exanple, let us take the 
case of Gonputer programming language and see how a higher 
Level language gets developed. 

Structurally the machine language is constrained by 
its hardware and aaaembly language is constrained by the machine 
language and so on till we reach the highest level of language. 
So in computer language, when seen in terms of its structure, 
the lower Levels seem to constrain, or to a large extent, 
determine the higher levels. The coiipLate determinacy is 
avoided by the fact that the relations between lower level 
stinntures do not belong to and therefore are not determined 
by the lower level structures. 

However, if we analyze from: the perfective of ‘pur- 
pose* and *goal-see3dng’, then the situation seems to he different 
(or probably opposite), iipposing that vre want to execute a 
certain task which requires certain functions to be carried out. 
These functions can be. executed through certain procedurep and 
s\jbroutines such as mutliplication inversion etc. These pro- 
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cedures and subroutines^ in turn/ can be broken into certain 
basic procedures such as additions and -SubtractionB, It may 
further be reduced in terms of certain logical functions such 
as ‘and/ 'or* moving left or right etc. No fujcther reduction: 
seems to be conceivable. These basic logical fmctions then, 
have got to be hardwired. If such reduction ia. these simple 
fvinctions. is not possible (or is inefficient) then we may have 
to make the hardware differently (or say hardwijie at a higher 
l^vel) • Supposing that such sitxiation is being considered, ’tbat 
it does not come under ordinary logic of, ‘and* , *or* eta. 

We may have to try imitating the basic logic that our situa- 
tion follows in its execution and the like. Looked at from 
this perspective of the ‘purpose*, it seems plausible that the 
higher level determines the lower level. 

The situation becomes more clear in the case of 
natural |;anguage , The syntietie: structure, for exaitple, 
determines to a large extent, the type of meaning that can be 
dealt with, OSiis, however, does not limit 'meaning* oonpletely, 
A sentence may be syntactically wrong but it can still convey 
meaning. The situation may be seen as a case of forming a new 
syntactic rtlle for a particular purpose. In fact, we continu- 
ously seem to introduce new rules of syntax in order to invest 



new meaning into words for newly arising situations, Syiiibols 
of natural languages , ia this case are said to be ‘active*. 

The two per^ectives seem to be leading to contra- 
dictory positions. But that is not quite so, A close analysis 
may reveal > that they are^ fact ^complementary.- If we take the 

synchronic view point i.e,, a static situation, then we find 
that the first perspective becomes meaningful. But when we 
take the diachronic view — a dynamic situation, the evoluti- 
onary real situation^ we find that it is the second pers- 

pective that is meaningful, 

A safe and alternative position could be like this. 

We create a structure and its sxabstructure for a purpose. 

Once we make this, we need to stick to it for the purpose 
of meaningful exahange (corranunication) |we, however, can trans- 
cend the structure - modify it or change it, in case we find 
that either our purpose is not being served or the purpose 
itself has undergone a change. 

Another point to be made regarding the difference 
between formal system and human conmunicatio n process is the 
difference between the infoimation bearer and the triggers; 
the corresponding decoding mechanism being information 
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■fiev^er and Jukebox , , , a trigger of information irplies the 
mechanisms to pull out the information from it is far more 
ecrqplex than thejtSiigger itself, and the context se^ns to be 
a must for it*DNA - in organism^ for exairple^ undergoes an 
extremely cctiplex process before its pha-notype characters are 
revealed. In the case of information revealer convensaly, 
the decoding mechanism is sinple and the infoimiation can be 
decoded by any sufficiently powerful intelligence even if 
placed Out of context. That is to say, it has the edacity 
to restore its environment, (A record for exairple can be 
thought of as bearer of the sound it produces,^ It may be 
inii,5tructive to note that the iaosoorphism in the font^r case 
is Said to be ‘exotic:* , In such cases, it is highly non- 
trival to divide the structures {e,g, geno-type and 

type) into parts which can be mapped into each other. While 
in the latter case, it is said to be prosaic (where pafft of 
one structxire is easily mapped onto the parts of the other 
as in the case of record and sound produced by the record. 

The final point to be noted in connecticn with 
formal and natural languages is the difference between the 
outer message and the inner message. The outer message instructs 
the rule of decoding i.e., it tells us how to build or to know 
how to build the correct decoding mechanism for the inner message. 
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I’lner message, on. the other hand, is the neaning extracted 
from the message. These two levels, however, are related 
intrinsically. To get the outer message, for example, one 
requires to Icnow all the semantic rules with its intrica- 
cies, But onee this is ]cnown the inner message is already 
avail ^le. It is inportant to note here that outer message 
cannot be a part of the inner message. It has to be known 
fromiQutsidfi or should be deciphered before inner nessage 
is read, Innejr meanings can a^^frost act as triggers,. 

Realization of this difference between the inner 
and the outer messages suggest that it wo\ild be impossible 
to communicate the inner meanings unless their outer message 
is available at some level . That is to say that there is 
a commonly shared decoding mechaniOTi {a jiUkebox-human mind or 
brain in this case) Me say, 'at some l®rel*, because when se^a 
closely, it is found that an outer message itself is an inner 
message of another outer message, (every set of rules has 
a metairule that decides the rule of using the rules) • And 
this will lead to infinite regression unless there is an 
agreement of the outer message et scane level, and this in 
case of hximan languages seems to have be^ achieved at the ^ 
the level of the basic brain structure. Hirnnan mind is 
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constrained ...to ^ think i«i a certr in ^ 1 n. . 

is able to interpret the incoming data as a message. We need 
no, more rule. Moreover, we need different brains to re^ond 
in some similar manner; 'if different people had different 

brain structure and had responded to given triggers in coup- 
le tely idiosyncratic ways, we would have had no t 
attribute intrinsic meaning to the triggers. It is the 
minimal inborn ability to extract inner meaning* that 
'allows a highly recursive, snowballing process of language 


1, One may get the feeling that as intelligence/ embodied in 
the brain which is hardwired, . there is a possibility of 
it being described formaOly • This, however is not true 
for the following two reasons. Firstly, it may not ‘ at 
all be possible to describe the hardware of the brain 
conpLetely and secondly, the intelligence calls for the emer- 
gence of higher levels of structures from, the 

lowest level brain structure. There is a possibility of 
certain aspects of higher levels which cannot be r^resen- 
ted at a lower level at all 'there could be some hi^ level 
:• way of viewing the mind involving concepts whidh do 
not appear on lower levels, and that this level might 
have explanatory power that does not exist not even in 
principle - onu lower level* (Hofstadter: p, 708), 'These 
qualities covild be called emergent in tte sense of ' 
requiring explanation ’vdiich cannot be furnished by ply- 
sialogy alone (Hosftadters p. 709) .Lgc m afet a ti v a. theorems 
such as Godelslnconpleteness Theorems, for exariple, points 
towards this fact - ' that higher levels are 

not completely determined by the lower levels. 
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acquisition to take piece* (Hofstadter : p. 171). *H\ainan 
brain is so construed that one brain responds in much the same 
way to a given trigger as does another brain, all other things 
being equal*. (Hofstadter : p. 172). It is this vmifomdtgf 
of human jukeboxes that establishes an uniform language in 
which the outer message can be coitmunicated and it is their 
inborn lianguagec: that . makes thellsarninig- of higher level 
languages possible. 
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3yntbols in Hman Communicat i on Proce ss 

taken note of soirie of the inpoirtant diffeirences 
between concepts arising in formal and natural systems, we now 
wish, to analyse the concept of symbols in human communication 
process. 


In Chapter 3 an-^ attempt was made to represent the 
nature of reality, especially as it is perceived by the human mind. 
It was pointed out that with perceived reality may be associated, 
a large nuinber of levels and dimensions. It is plausible therefore, 
to suggest that the human language, which seeks to express that 
perceived reality, has to have many levels av^er and above the 
dimensions. In what follows we have tried to exemplify this aspect. 


We shall first examine >1) the concepts of symbols and 
their relation and 2) formation of higher levels of symbols and in 
turn relations between thorn. 


It will be desirable at this point to have an idea about 
the concept represented, by it. It should be observed that most 
thoughts expressed in a sentence are made of quasi atcmiic concepts 
which we do not analyse further. Looked at at this way, it may 
be reasonable to suggest that symbol ia. a unit of ttought 

^ which you know a word, stock phrase or a proper name. 
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The process of evolution of symbols and the inter- 
relationships between them may be better understood with the 
help of the following three observations made on the basis 
that symbols are units of thought.^ 

Firstly the symbols may be active or dormant. Sym- 
bols are normally lying dormant but they can be activated by 
triggering-exteimally and internally. Symbols can be ■ activated 
in many ways/ a symbol when activated can act in many ways 
upon other symbols. Thirdly^ symbols trigger other symbols by 
sending messages in such a way that triggering patterns are 
very much like the la rge scale events in o\ir world or in a world 
v«ry similar to ours. 

Before we discuss the formation of higher levels of 
symbols it is desirable to have an understanding of the lowest 
level of symbols. However, it seems difficult to point down 
the lowest level of symbols. In fact it turns out that the 
symbols are connected through strange loops; i.e,, they are not 
heirarchioaL but heterarchical in nature. A higher level symbol^ 
in csouraeof time, defines a lower level ^mnbol. For instance 

1. Hofstadter makes these observations based on his analysis 
of symbols at the level of signals and neinoons, 

(Hofstadter, pp 337-34a ) 
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an electron model is ejsplained in terms of solar system, model, 

while, earth, a part of the solar system, is explained in terms 
erf electrons. 

Human body is explained in terms of organs, sub- 
organs, genes etc. But genes themselves may be thought 
of as to contain the whole human boc3y within it. Mutation of 
genes is explained in. terms of mutation in the mmhe body. 

Though, it seems iirpossible "to point out the lowest 
level of symbols, nevertheless, there are certain symbols and 
rel ations which seems to be commonly shared by all human minds, 
Thiscommon sharing may be attributed to -tbe harciware like 
characteristics of the brain. Brains of hianan being seems to 
be hardwired.’ in more or less similar manner; moreover they 
are all exposed to certain common natural ex±.emal envirarment 
(rivers, hills, trees etc,) and human experiences (such as pain, 
hunger etc,.),. The symbois corre^onding to tltese basic cate- 
gories are shared by the members of the ^ecies. It is pro- 
bably the sharing of these syirbols and the triggering paths by 
the human brain that makes possible coirrainication betwe^ 
people of different cultures and time. 

These symbols, though form the acre of the symbols in 
the human brain, are by no mteans of the lowest level. We shall 
discsoss further about tiiese commonly shared symbols while 
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disGussiwj isomorphism.; between human minds, it may, however, 
be pointed out that though these symbols form the iirportant 
part of the synbols in human mind, they are mostly referred 
to only when there is a mismatch between the symbols developed, 
over these symbols,^ 

With this backgromd about the symbols and their 
relation we proceed to examine the process of formation of 
higher level of symbols, 

4 *, 3 * 1 Evolution of Higher level Symbols 

Accepting that the reali'ty is perceived in terms of 
categories in most of the cases, when the categories increase 
beyond a certain fixed or finite number (say seven pluis minus 
two), categories are grouped into higher level categories by 
recognising certain common relationships anK>ng tl^ members of 
a group,. For instance, at one level we talk of animals such 
as tiger, el^hant, deer, dog etc,, while, at another level we 
talk of a class of animals, a class of living being etc. 


Take for exanple the instance where one does not ha^ the 
avmbol for the structure of the atonr. We e^la^ it by ^ 
saving that an electron rotates routid a nticleus, as earto 
rototL round the Surw , Similarly to explaxn ^ , 

af symbol corresponding to » force’, we refer to our commonly 

shaJred. experience of force. 
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The reverse process of splitting -up of a higher 
level category into a number of lower level categories is 
done for the purpose of creating greater signification or 
more infoinnation. We# for exanple/ describe human body in 
terms of organs* organs in terms of suborgans etc,* till we 
reach concepts like genes and DNA*s in order to know more 
about human body, A similar process of forming classes out 
of insta,nces and instances out of classes seems to take place 
in the field of symbols in htiman language also. 

In many cases when the lower level synbols increase^ 
beyond a certain finite number* then those set of symbols along 

with their relations, which occxor more often, are chunked, into 

symbols ^ 

a single symbol of 'a higher level. For exanple*^ the set of 
animals who live on vegetables* are chuiiked into one symbol 
‘herbivorous’ . 

Take another word ‘propositiong^izable* for exanple. 
It represents an idea or a thought that could be e^^rossed In 
terms o£ stated assunptions. This conc^t seojE to have date- 
loped, in the following sequence, 

pose-, proposes proposition-, propositional^ 

propositionalize ptopositiongjlsable. 
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Synhols like Memocracy* and ‘rellgiom* for exanple 
are the result of vezy high level of chunlcing and when expanded 
will call for a large number of lower level synlx>ls for its 
explanation. 

The process of <dixanking can be further exenplified by 
the computer languages. Machine or Assembly language ggn be 
used to define certain subroutines and procedures which can be 
used inu turn to develop higher level languages such as Pascal 
Algol etc. 


When signification generated by a class is insuffi- 
cient to deal with sOTie instances forming this class^ the 
reverse phenomenon of chunking takes place/ i,e,^ tte instances 
split off from that particular class and makes a class of its 
own. Note must be taken of the fact that this new class has 
many of its characteristics derived from its parent class aE«i 
is in that sense entangled with it. 

This phenomenon of instances merging as classes 
suggests that depending xxpon the context a synbol represmts 
a class or an instance. For exanple, the symbol ’students* is an 
instance with respect to *bcys* while, it is a class with res- 
pect to say 'engineering students'. 
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The development of synibols which are corrplex and 
flexible in nature is better understood in terms of software 
like development, A hardware like account of this will become 
extremly difficult and probably even inpossible. It should be 
pointed out at this stage that the distinction, between the 
hardware and software is not very sharp, symbols which work 
as software' unit^ at one level may turn out to be hardwired 
Idke at a higher level. 

The process of formation of symbols is neither.' 
stationary nor one way. The related symbols keep on modifying 
eachother, A recognition of new characteristic^^ an ins-tance 
for example, may change the characteristics of the overall 
class. It Can delete certain characteristics; it can split the 
class into two or many and so on. The newly formed class 
in turn may put now restrictions on the instances. 

As an illustration consider the developments in the 
notion of eiectrons. The probabilistic accx>unt of "the nction 
of electrons provided by quantum mechanics has changed most 
of the concepts in physics and related branches to the extent 
of changing our world view from, deterministic to probabilistic. 

Fur'ther, we wish 'to nO'te here "that s3?mbols may be 
localized, l.e., they arc located at one particular place in 
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hxain and. made access to whenever necessary. For exaitple# 

* the no.uns mighthave fairly localized sptibols/ while, verbs and 
prepositdxins might have symbols with many tentacles reaching all 
around the cortex or any numiber^possibilities* , (Hofstadter } 
p, 361), The latter symbols are much more conplex in nature and 
therefore difficult to analyse. 


The foregoing discussion regarding the nature of symbols 
and their relations suggests that the symbols are integrally 
related to each other and therefore, cannot be activated in 
isolation. They are bound to activate^ dep aiding i:ipon the context, 
some part or the other of the symbols from which they are derived 
and which are derived from them. This, however, does not iiiply 
that the symibols cannot be talked about in isolation:. They are 
like individuals in society who though, integrally connected with 
eachother, nevertheless, maintain their individuality. As a 
matter of fact the identity or individual iigr of symbols lie 
precisely in its mode of being connected (via potential trigger- 
ing links) to other symbols. 


in what follows we wish to aisauss the nature and 
characterietios of relations (triggering paths) between symbols. 
AS mentioned earlier, triggering patterns of symbols are suoh 
that, they along with the syt^ls oorrespond to sate events in 
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in the real world. It shoAold be noted here that the reality 
we are talking about ia not the same as the one discussed in 
Chap'tsb 3iit is the perceived reality that constitutes the real 
world mentioned above. It also includes the imaginary world 
created by the human mind. 


In a manner similar to active and passive symbols/ 
triggering paths; can be classified aS: 'possible' and 'potential*. 
Given a sot of symbols there may be some triggering links which 
are travelled more often than the others. They are like highways. 
Such triggering paths are called possible links. The potential 
paths are like other roads which are trodden only when high- 
ways are out of order or when the highways don't cover the 

places to be visited. 


It should be noted here that it seems possible to 
give only a conditional or probabilistic account of the trigger- 
ing paths, one could atmost say, if such and such things 
happened, such and such paths may follow. Moreover, the context 
which decides for a particular triggering path, itself is not 
decidable - it is conditional or probabilistic. What we have, 
therefore, is only a prohabUistio catalogue of possible pam. 
ways -Boaer possible circumstances. 

The highly probable trigger paths (if not all at 
of them) in. our mental world may be thought- of ea 


l^ast some 
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the chunked laws of physics, biology, psychology, sociology 
etc. This is to say that we normally expect the syiribols to 
trigger these probable pathways. This however does not mean 
tlmt the other pathways are not permitted. We can conceive 
of the triggering paths which do not fall in line with the 
conventional chunked laws; for instance, >7e can meaningfully 
think of a gene containing the whole human body inside it. 


While talking about the chunked laws of physics^ 
b^logy etc,, it is desirable to differentiate between declara- 
tive and procedural laws and their representation in the 
human mind. Procedural laws are usually ^read all over in 
pieces and they are not encoded as facts but only as programmes. 
Like programme human mind 6ce s not know how it does it. Proce- 
dural law is a gk>.bal consequence of how the system works (not 
a local detail) . It is an epiphenomenon^ and cannot be retrieved 

at its own level (it may however, be possible to retrieve it at 

lioto 

a higher level; a programmer, for example, toows^a programme 
worha. Deolarative laws on the other hand, may be thought of 
as localited and explicitly stored and they may be represented^ 
as symbols. They may in turn be accessed by procedural laws. 


• 'JJgSiSa?S^?": °lSStS?2^ p.308) 


1 
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Human beings seems to have a declarative representation, 
of its procedural laws. For exaitple, in most people we find 
along with a powerful proGed\iral representation of the grammar 
of thair native language^ a weaker declarative representation 
(prototype) of it, it should be noted^ however, that procedu- 
ral knowledge and its prototype need not necessarily be in agree- 
ment,. Declarative representation of granmar, for exanple, con- 
tradicts in some cases with the int^tive sense of the native 
speaker. 


In night of the above discussion on syiabols and their 
multilevel S/ we wish to make following consents regarding the 
himan mind and its capacity to deal with these raultilevels* 

Firstly, the capacity of human mind to evoXsoe 
higher levels of symbols and their inter-relations from, their 
lower level ones gives it the capabili-ty to have a world of its 
own. It helps us to create an intentional description (of things) 
which Can float without being anchored down to ^ecific objects — 
it gives us the ability to imagine hypothetical world, to amal- 
gamate different discriptions or to chop one description into 
separate peices and so on* (Hof stadter pp , 335—339), 

Zadigs' storey (Appendix II) illustrates the difference 
between the intentional and the extentional world. Zadi® . 
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seems to have furnished an intentional description of a Spaniel 
lame bitch having long ears, which had puppies recently on the 
basis of the symbols and triggering paths existing in his mind 
and which could be activated by the signs such foot iirpre- 
ssions on the sand. This intentional representation had no 
direct reference to Queen*s bitch. The Queen’s EtmucSi^Qn the 
other hand, had only an extensional interpretation of what 
Zadig said- 


\ 

The human mind seems to have a remarkable capability 
to deal simultaneoulsy with the large number of levels. These 
hevels may be hierarchically or heterarchically related, 
i,e,, they may form siitple or a strange loop. It is interesting 
to note at this stage ' what Hofstadter says 


‘ The e:!^l ana tion of ’'emergent* phenomena in 

our brains - for instance, ideas,^ hopes^ images, 
analogies, and finally consciousness and free will. - 
are hascdl on a kind of Strange loop, an interaction 
between levels in which the top level readies back 
down towards the bottcro- level and influences it, 
while at the same timl*^ itself determined by the 

bottom level The self, comes into being at 

the moment it has the power to reflect itself* 

(Hofstadter , p, 709) 


It seems inpossible to deal simultaneously with 
many levels except in cases when these levels ara conceptually 

maintain the difference betwe^ them, A 


distinct and one can 
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description of human body at the level of organs, for exairple, 

is conceptually distinct from that at the level of cells of 
genes. 


A confusion between these different levels of symbols 
l.eads to mixing of levels, A confusion between the notions of 
intelligence and consciousness for exaitple is a result of the 
conceptual closeness of these symbols. 

It may be suggested that the capability of the human 
mind to cross the boundary between levels rnalres analysis of the 
human mind extremely difficult, 

* 3 • 2 Isomorphism betwe en mimids.pf Human Beinjps 

The above discussion on symbols, their evolutions and 
their interrelations in human mind is by no means exiiaustive. 

It is more like pointing a finger towards its ccmplexities or 
tsEt suggest a possible method to investigate into iMman mind. 
Even though it is a very siirplified version of process in human 
mind it is, nevertheless, able to provide us an idea about the 
possible conplexities of the communication process between minds. 

Given this conplex, flexible and probabilistic deve- 
lopmcait of symbols and their interrelations (triggering patfe^) 
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in a probabilistic environment one* wonders as to how it is 
possible for human beings to communicate at all, We shall 
briefly discuss this point before developing a tentative model 
(xf possible) foxr th 0 cornrnujQicQtion pirocBss* 

Despite the differences arising from the complex and 
probabilistic development of symbols and their triggering 
pa;ttierai5# there exists some isomorphism (partly global and 
partly local) between different human minds We shall call it 
partial or quasi isomorphism, A coirplete functional iscroorphism 
would demand a correspondence both at the levels of symbols and 
their triggering patterns. Such an isomorphism never exists 
between minds. Even the samft mind, at two different instances 
of timcj, seams to vary substantially. 

It is difficult to give satisfactory account of the 
.notion of partial isomorphism between hximan minds. It may be 
due to the fact that there is no adCquato way to represent 
symbols and their triggering patterns in human minds. All that 
could be tallced about is only a part of the whole network and 
that too with particular perspectives- Fig. 4.2, shovjs a part 
of network seen from- the perspective of conceptual nearness. 
Moreover# the development of syiibols and interrelations are 

probabilistic in nature, 

1. ‘we have an intutive sense that although other people differ 
from us in important ways# they are still, ‘the same as v® 
are in soitie deep and irrpoxtant ways 

(Hofstadter } p. 375) 
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The notion of partial isomorphism is closely linlced 
to the question *when two things are similar?* This question 
has been discussed earlier in 'some detail. The partial iscanor- 
phism notion, like the notion of similarity, can atmost be 
defined in terms of concepts like ‘style*, *torm‘ etc. which 
themselves are defined in an ambiguous manner. We, however, 
have an intuitive sense of these terms. 

Similarity of ‘foms* or ’styles' may have both 
global and local nature. That is, there may be similarity 
either at the level of overall behavioxrr or at the level of 
behaviour of some parts. The idea of partial isoiTHDrphism is 
best exerrplified by Hofstadter in his ASU (Alternative Struc- 
ture of the Union) exanple (Hofistadter, pp 373-383). In this 
example we are asked to convert the given map containing geo- 
graphical details like rivers, mountains, lakes and so on 
into a road atlas of USA using our imagination. There will be 
similarities between this map (ASU) and the USA map both at 
global and local levels. The global level similarity will be 
due to the correspondence between big cities and higlways, _ 
whereas, the local level similarity may be due to the corres- 
pondence between familiar places and pathways. 
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4.3,3 The Concept of Meani ng 

In section 4,1 and 4,2 we discussed at length the 

notion of meaning in formal systems and human coitKiunication 
es 

process^ mainly to highlight the corrplex nature of 'meaning* 
as commonly used. Section 4,3 discussed the nature of symbols 
and their representations in the mind and the capacliy of the 
mind to deal with different levels of sy 2 i>ols. The heterarchical 
relations between different levels of symbols makes the analy- 
sis of human communication process extremely difficult and 
cannot he subjected to a reductionist approach. 

In light of the foregoing, it does not seem possible 
at this stage to provide a meaningful definition of meaning 
which may be used for the purpose of caialysinghximan conmunica— 
tion process. However, there have been many attempts to cap- 
ture meaning in terms of other words, ^or instance, we can find ; 

the following definitions of meaning (C.K. Ogden et. al.| | 

, I 

pp, 186-187) j 

i 

1 . An intrinsic property i 

2. A unique unanalysible relation to other things. 

3 . The other words annexed to a word in the Dictionary. 

4 ^ The connatation ot a word. 


5. 


An essence 
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6 , 

7, 

8 . 

9. 

10 , 

11 , 

12 . 

13. 

14. 

15. 

16. 
17. 


An activity projected into an object 
An event intended; 

A volition 

The place of anything in a system 

The practical consequences of a thing in our future 
experience 

The theoretical consequences involved in or inplied 
hy a statement. 

Emotion arooised.by anything. 

That which is actually related to a sign by a chosen 
relation. 

The Mnemic effects of a stimulus Associations 
acquired. 

Some other occurence to which tte mnemic: effects 

of any occurence are appropriate, 

3l 

That which/sign is interpreted as being of 
What anything suggests 

In the case of symbols - 

1, That to which the uses of a s]pnbol actually 
refers, 

2. That to which the uses of a symbol ought to 


be refering 
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3, That to which the uses of a symbol believes 
himself to be referring, 

4, That to which the interpreter of a symbol 

a) Refers 

b) Believes himself to be referring 

c) Believes the user to be referring. 


It is interesting to obseirve that all definitions 
consiasrsd together leave a large 'nuiiiber of oases unoovsred when 
it coraes to defining meaning. Therefore, all that we may suggest, 
for limited purposes of this thesis, is that meaning arises 
when a given set of symbols with their interrelations (say a 
sentence) corresponds to or is able to activate a portion of ; 

our mental world. Mental world in our case is the world of 
symbols and their interrelations present in our minds. 

in light of the above suggestion there may be many 
meanings of a given set of symbols in direct oorrespondence 

with the set of possible triggering paths activated by the 

• n-p n. ri-irticular meaning depends, either, 
symbols. The choice of a p^rtic 

^ «innbols or the lihely triggering path, 

upon the subsequent symbol 

when subsequent symbols are absent, 

an illustration consider zadig-n story again. 

,, • o^-erncted moaning out of signs of 
The manner in which Zadig extracted 
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animals' tracks on the sand (environment) may be e^lained in. 
light of the definition of meamiing given above in the following 
manner. He could make meaningful conclusions frcxn the signs 
because, he had symbols corre^onding to these signs and had 
triggering paths relating these different symbols in his 
mental world. On the other hand, gueen*s eunuch could not 
draw such conclusions as he had no synhols and triggering paths 
corresponding to these signs and their relations. 

Moreover, it should be noted that the syn^l 'dog* 
activated a large number of triggering paths in Zadig's irsental 
world which in turn got narrowed down by the activation of 
subsequent symbols. This finally led him to conclude that the 
dog must be 'a spaniel lame bitch, having long ears, whicdi had 
puppies recently. 

The notion of meaning discussed in this section is by 
no means exhaustive. However, it provides a framework for 
understanding certain aspects of human communication process. 

In the next section, an attenpt will be made to explore the 
p'ossibility of modelling human communication process on the 


basis of foregoing discussions. 
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Before concluding this section we ilhe to note 
that in our concept of ir^aning, a set of syrhols has a leaning 
in virtue of the triggering paths it acUvates and is defined 
with respect to the associated symbols both in the external 
world and the mental world. We have not considered meaning in 
terms of use it is put to. This could be achieved by arguing 
that the triggering paths essentially shows its possible Inpact 
on other symbols and on the overall system, 

^•4^ ^Modelling* the Com munication Process 

Our atteiapt to explicate the concept of meaning in the 
foregoing section revealed several conplexities involved in the 
coromunication process. We recall that providing a satisfactory 
account of the working of the human mind is rendered difficjult 
on two counts. 

Firstly, there seems to be a very large niintoer of 
symbols which are integrally related to each other. At best, 
one could endeavour to dravj a network of a part of these symbols 
and their interrelations with reject to a particular perfective. 
Such a network is shown in Fig, 4,2, This network, though 
sufficiently complex and intractable, is nevertheless only a 
‘part* of the ‘whole* network and is based on the notion of 
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•conceptual nearness'. ( Clearly there can be manynore per. 
spcctives). 


Secondly, the problem arising in our effort to pro- 
vide an acooxjnt of the human mind, is that both relations etnd 
context do not in most situations, admit of ^ecification with 
any certainty. Moreover, neither all possible relations nor 
all possible contexts can be enumerated. We can only talk of 
those which seem to be more or loss likely, 

Purthermore, the symbols and their relations consi- 
dered above are not all of the same level and logical typing, 
Anotherway^ to look at these varied levels, would bo to insider 
the context of discourse (for details please refer to Chapter 3), 
Context of communication specifies from amongst a large number of 
levels, one or more particxolar levels, at which communication 
takes place. For exanple, when we are involved in scientific 
activities, our basic symbols are mass, energy, length, tin«, 
space etc; and, the interrelations between these symbols are 
expressed by different laws such as Ne'^^rton's cpravitationaJ. law, 
Einstein's mass energy relations etc. However, when we shift 
to a ‘higher* level, say, the socio-economic reality, these 
symbols may not be of much help and consequently, both symbols 
and their relations of discourse would change. We, now, pro- 
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bably will have sy„*ols like means of production, class, vrealth, 
govemiaent etc., and, their interrelations such as relations of 
production, exchange, equality, freedom, exploitation and so on. 

As the human mind has the capability to continuously 
shift from one level to the other ^ a systoii modelling the human 
mind# therefore# will have to account for both symbols and rela- 
tions in each of the different levels and the process of shifting 
as well as the interrelations between these levels. 

The situation is further coirplicated by the fact that 
the relations^ between the system and environment or between 
different levels of system or environment is not hierarchical 
but heterarchical. As mentioned earlier# the higher level sym- 
bols are capable of being fed back as ‘inputs* to the lower 
level symbols. 

Human biologit^l systems are best exaitples of these 
heterarchical relations. Human psyche seems to have Influence 
on body functions f psychosomatic disease being an e^^ressicxi of 
it. The body in turn seems to effect the psyche . 


It is important to note here that the 
fferent levels is not of the same nato as t^t 
the level. The former calls for crossing of boundary bet- 
ween the levels and cannot be accounted fer ^ 

T: V system of Imowledge based on symrtetry of levels. 
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liably will have symbols li3ce means of production^ class^ wealth/ 
government etc,, and, their interrelations such as relations of 
production, exchange, equality, freedom, exploitation and so on. 

As the himan mind has the capability to continuously 
shift from one level to the other, a system modelling the human 
mind, therefore, will have to accomt for both syiribols and rela- 
tions in each of the different levels and the process of shiftinc 
as well as the interrelations between these levels. 


The situation is further coirplicated by the fact that 
the relations^ between the system and environment or between 
different levels of system or environment is not hierarchical 
but heterarchical. As mentioned earlier, the higher level sym- 
bols are capable of being fed back as ‘inputs* to the lower 
level symbols. 


Human biolagitai systems are best exanples of these 
heterarchical relations. Human psyche, seems to have influence 
on body functions/ psychosomatic disease being an expression of 
it. The body in turn seems to effect the psycho . 


1 It is important to note here that the relation di- 

* SerLt levels is not of the same nature as that within 
tS level The former calls for crossing of boundary bet- 
^n the levels and cannot be accounted for by ^y 

^ tern of imowledge based on symmetry of levels. 
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Another exanple of heterarchical nature of system- 
context relationship can be taken frcm modem science. One 
may plaussibly argue that modem science has baen^ and/ is 
Partly/ the product of the existing socio-economic reality, 

ThiS/ however/ in turn influences and reinforces the nature of 
socio-economic reality, it, for exanple/ gives rise ix> an 
isolated. Lockean individtial entering into a contract in a 
free society (or free market) , 

The symbols and relations at any given level, fur- 
thermore, are not static in nature. They continuously ke^ 
on getting updated depending upon the environmental and internal 
conditions,- In cas® of communication, symbols and relation^, 
of both the receivers and the senders, get modified by their 
relation to each other (comimnicants) . 

To sum. u?)/ the abcwe considerations suggest that a 
system in order to 'model* the communication process needs to 
fulfil the following requirements. It should provide an 
account of the symbols and their interrelations in the real 
context in which they are embedded. This in turn would call 


for the following. 
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Firstly, OOP model will have to accoiant for real 
context. Real context however,as discussed in CSiapter 3, is 
not accessible to analysis. Any analysis presumes a punctua- 
tion and puncutation Call^ for nK>tivc, Corresponding to a 
given motive, we will have different levels and dimensions of 
both the system and the environment. 


Secondly, given a motive, and, therefore, a parti- 
cular pmctuation, it needs to account for different levels 
arising under this pxajctuation, symbols and their relations 
at each level and relations between different levels, Ftirther 
more, it needs to account for the heterarchical relations bet- 
ween different levels. 


Thirdly, in case of communication, it needs to 
account for the relations between different levels at the sender 
and the receiver /SS^between their syoibols and interrelations. 

Let us now look into the possibility of developing 
a model for the comnaini cation process. 

In Chapter 3, it was suggested that the perceived 
reality, when punctuated with a motive may have many levels 
and dimensions. Ihis provides us with a framework on which 
a model for the communication process can he developed. Given 



124 


the motive and the resulting levels and dimensions with their 
relations both at the receiver and the sender ends# ar^ the 
relations between different levels and dimensions at the two 
ends# one can specify and develop a model for the coinimnication 
process between two or more communicatora. # and thereby predict 
the degree of success or failure of conununication. 

This# however# remains a fraitework only and does 
not lend itself to the specification of an operational model 
for the reason that# firstly# there seams to be no way to 
elicit motives and conditions under which they arise with any 
certainty# and secondly# given a motive elaboration of the 
levels# relations between them and syitbols and their relations 
at each of these levels seems in iTK>st real life sittiations 
an elusive task. More so# even ccaiirtTunicatioiiS# not to say of 
the modeller# in most cases# do not seem to know about these 
motives and symbols — i.e, he may not have a declarative repre- 
sentation of how he does these things. Furthexitore # in case 
he has a declarative representation# it may not be coherent or 
even consistent. After all# it is the insoperable difficulties 
that one encounters and the innumerable errors that one is 
prone to in understanding the context that makes tlie process 
of communicating with the ‘other* both enchanting and disas- 


trous. 
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Prom the above ,;Gonsiderations, it is evident that 
if only these condition could be specified, it will be possible 
to spelji- out Q precise model for any specific OOTmtunicatic^ si- 
tuation* Indeed, we wish to claim that the different ccHtmwnl— 
cation. models— pragmatic, semantic or syntactic — discussed 
earlier— on could be subsumed within the framework developed 
in this thesis, to yieSd specific jiwdels capable of acoounting 
for one or more levels of communication . Consider for exanple, 
Yovits' pragmatic model. Here, both the context and the system 
atro corrpletely ^ecified, A piinctuation is assumed under whicdi 
the context acts on the syst^ in a specified manner i.e, 
through the variable Vj_j *s (value of a particular coxirse of 
action) , Entities such as courses of action, observable 
outcomes etc, and their relations such as w^'s, EV^'s, P(a)‘s, 
C|^*s etc, are all specified. 

It may be interesting to note here that a different 
punctuation which leaves the whole model unchanged is the 
interchange of with t that is the assuit^tion that w>n— 
text acts on system so as to define the relation between tte 
course of actions and outccmes, and that for ttese 

combinations are given within the system. In fact, many more 
such punctuations can be suggested in this regard, ’Sfe, for 
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exanpli3/ can tal^e both 
bo-th given by the context. 


s and Wji^j * s within the system, or 


The semantic model of Bar-Hillel is obtained when 
firstly^ system is csonplotely closed to (isolated from) tte 
environment^ Secondly, many levels of symbols are reduced to 
one; and finally^ symbols and their interrelations (V, ' etc.) 

are conpletely specified by logical probabilities. Shannon: model 
is obtained through a similar process of reduction and specifi- 
cation except that in this case relations are determined by 
statistical probabilities. 
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CONCLUSION 


The txagic failure of modem man to comrminicate 
even within his local habitat, debits the diverse and 
sophisticated systems of communication, raised certain doubts 
about the validity of the contenporary^ dominant models of 
communication, processed. This led us to analyse these di- 
fferent dominant models in order to understand their basic 
approach towards the communication process and its relation- 
ship to this failure of communication. Our analysis 
reveal-ed that these modexs - syntactic, serrantic or pragmatic- 
are by their very nature decontextualizing and reductionist 
in nature. They tend to replace the world of 'values* by 
the world of facts and more often they assert 'facts* as 
• values*. No wonder, medium becomes message. 

An examination into the source of this decontextua- 
lization was, therefore, undertaken in Ctiapter 3, Some of the 
inportant conclusions drawn in the light of an alternative 
epistemology developed in this chapter are : 

1. Reality is incoirprehensible in terms of a formal system, 
however conplex. The very process of digital izaticoi intro— 
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duces ^gaps* which are uhbridgeahle, Evexy formal Icnowledge 
system is a result of a partic\ilar punctuation which, in turn, 
calls for. a ‘motive'. All knowledge systems in this sense, 
are instrimental, and contextual. The context, in which 
knowledge system is used, gives it its semantic-pragmatic 
values. This relativity of knowledge systems, however, does 
not mean that they are all equal. Knowledge, though itself 
a result of a particular punctuation of reality, nevertheless, 
influences and modifies reality. They, in this sense, are 
dialectically related to reality which gives rise to them. _ 

It is this effect of knowledge systems on reality which pro- 
vides us with a criterion to judge one knowledge system over 
the other. Knowledge systems which are conducive to long 
tern, survival are preferred over those whic* contribute to short- 
term survival. Furthermore, depending vi>on the context, a 
punctuation may lead to many levels and at each of the given 
levels, to many dimensions. A taowledge system needs to 
take into account these various levels and their inter 


relations. 

ization seems unavoidable in case 
2. Punctuation or digitalization ^ 

T wstems But, digitalized ‘categories' 

of sharable knowledge systems. 

• entities. - can he used as symbols related to reality or 
may be given an independent ontological sta^s. The former 
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resul,ts in a Symbolic system whUe the latter is an Imaginary 
one. It is the dominance of the Imaginary over the Symbolic 
that seems to render any knowledge system oppressive. 

Discussion^ in Chapter 4^ on the concept of meaning 
in formal and ib. tural systems / in the light of the above 
epistemology, discloses that meaning involves very large 
number of levels and their interrelations. Moreover, every 
iLevel involves, possibly, a large number of symbols and their 
relations. This situation is further conplicated by the 
human cap acity to shift levels, depending upon the context. 

An investigation into the possibility of developing 
a model, in section 4, '4, suggests that, though this epistemo- 
logy provides a frame work to develop a model for comnMnica- 
tion process, the process of modelling a specific corairamica- 
tion situation is rendered difficult and even iitpossible in 
many cases, on account of oru: incapability to describe motives 
and to speci:^ levels of symbols and their interrelations 
(even when motive is given) with any certainty, xt is further 
noted that in most of the cases, even the cwmmuiiicators may 
not be aware of all these motives, levels and their inter- 


relations 



130 


However, given these ^ecifications, it is possible 
to develop a nioc3el. It is also argued that the fraineworlc 
developed provides satisfactory accounts of the different 
models of communication considered in the earlier sections 
O-f the thesis. 

Perhaps, it is appropriate to concfLudG this thesis 
by observing that the frameworlc provided here in terms of 
levels and dimensions itself constitutes a particular punctu- 
ation, Hopefully, it may have succeeded in locating the 
Causes of our contertporary failure to communicate and to that 
extent may have contributed to renew our efforts for authentic 
communication that enables one to share one's perceptions with 
tiie other without necessarily conforming to the perceptions 
of the other. But it is no way inplied that performing this 
particular punctuation is essential to establishing the 
process of authentic communication. 



. . . If name be needed, wonder names them both: 
From, wonder into wonder 
Existence opens,’ 


(Lao Tzu, p.25) 
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APPENDIX I 

ANALOG & DIGITAL SYSTEMS 


A Table of Re lations 


Al'IALOG FORM 


DIGITAL FORM 

Conputation 


1 . 

2 . 

3 . 

4 . 

5 . 

6 . 


H. 


8 , 

9 , 

10 . 

11 . 


1 . 

2 . 


Continious scale 
Positive^ actual quantities 
ta 

Quant:^ive plentitude 
No Zero 
No absence 

Always sometbing or some- 
thing else 

Units of conputation may be 
repeatedly divided 

Coirputaticaji is inprecise ^ 
and not related to edacity 

High signal-to-noise ratio 

Concrete/ rDB43essary 

No truth functions 


Descrete units (on/off) 

Positive and negative r^resen- 
tations of quantities 

Logical Conplexity 

Dependent on zero 

Dependent on ‘gaps* between the 
elaanents 

All/ some/ nothing or less than 
nothing 


Units of conputation can’t be 
divided below the level of the 
descrete unit. 

Precision is a function of 
capacity 

Lovi signal to noise ratio 
Abstract/ Arbitrary 
Logical calciilas 


analog aspect digital aspect 

Xntejcorgani^nin Ckxntun ication 

v..+.w -Frpmiencv. On-off firing of neurons/ logical 
[uence/ rhyth®/ 

4--!=.T T-.afetemma network 


ory trace 


'.(pattetii);: ■■■Secall 
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1. 

. 2 .. 

3 . 

4 . 

5 . 

6 . 


1 . 

2 . 

3 . 

4 . 

5 . 
6 . 

7 , 

8 , 


9 . 


10 . 

11. 


Intterorganismic CoiiEmmicati.on 
(Except Language) 


Distinctions establihsed by Distinctions establisted by 
the receiver the sender 


Context of all cojfnmunica- Text of particular coitraxinica- 
tion tion 


Concerns reLations, conn- 
ections# wholes# systems 


Sequence and s 



Represents limits 


Combination 


Contiguity 


Combination 


Similarity 


S\3b stitution 


Logical Distinctions 


Concrete 

Territory 

Refusal 

‘More or less‘ 

Difference & Similarity 

No logical typing 

Can*t comrriunicate about 
itself 

Semantic Pragmatic 
Meaning 
Sequence and 
Continious 


Afestraet 

Map 

Absence# Zero 
*Sither/or‘ 

Opposition and identity 
Logical typing 

Ctormnunication about communication 

Syntactic 

Signification 

f 

Space and time c«x>3cdinates 
discoptinious 
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12 . 

13 . 

14 . 

15 . 

16 . 

17 .. 

18 , 

19 . 

20 . 
21 . 
22 . 

23 , 

24 . 

25 . 

26 , 

27 . 


1 . 

2 . 

3 , 


Full. 

Whol:e/ Relations 

Maps continunm precisely 

Presence and absence 
(Paradoxical logic) 

Similarity and congnity 

* P re -categorical* 

Can represent successions 
s im\al taneously 

Observer ^ the system 

•Subjective^ (contexual) 

Knowledge of ‘relations* 

Relativistic 

SCO systems 

Open systems 

Free flow of meaning 

‘untamed thought* (la 
pensee saiuage) 

Connaitre 


Fxill of holes 

Elernaats, entities 

Can only map boundaries precisely 

Presence or absence 

Code and message, s\±>stitution aiMi 
combination 

* Categorical * 

Indicates simultaneities succesi- 
yely 

Observer assumed to be outside 
the system 

*0bj ective^ 

Knowledge of ‘facts’ 

Absolutist 

Entities 

Closure 

Binding of signification 

•Scientific thought*; rationalism, 
Enpiricism 

Savoir 


Human Communicatim 


Senses 


Penotive languages 


'E notion' 


‘Reason* 


Evocation, of relation 


Transmissicxi of Abstraction 
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4, Presenting 

5, Rich relational Semantics 
(anibigious) 

6, Pasition, Context, Situation 
'll. Memory 

8., Understandings 

9* Pain is pain, paini is a sign, 

10, ‘Natural body movements 

11, Thing -presentation 
( Sochvorstellmg) 

12, Image s , icons 

13, * Natural * symbols 

14, Similarity and contiguity 

15, Difference and similarity 

16, Interactive 

Language 

1, Refxisal, repudiation, reje» 
ction, disavowal 

2, Ref rent, goal. ■ 

3, Relationship 

4, Evocation 

5 , Connotation. (n«^ing> 

6, Command or Reguest' 


Naming^ 

Powerful syntactics (unamibigious) 
weak Sofnantic 

Text, message 

Rememoration 

Arguments, Codicils 

‘Pain* is a si^ifier 

Conventionalised body movements, 

Word-pre sentat ion. 
(Wortvorstellung) , 

Signifiers 

Artificial or conventional sym- 
bols 

Metaphor and metonyw-y 
opposition & identity 
Individual 


Negation 

Words, means 
concepts 
Information 
DenotatiiMi, 
Report 
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7/. Semantic-Pragmatic 
8, Present 
9 * Shifters 

10, Typography, intonation, 
cadence loudness, frequency 

11, Poetry 

12, Evocation of Images 


Syntactic 

Past, present and future 
Nouns 

Alph^ets, phonemes 
Prose 

Information ahout concj^ts 


Systems 


1, Relationships 

2, Use value (Real) 

3, More-or-less 

4, Syinbolic 

5, A ufhebung 

6, Process 
7/, iQiiality 


Entities 

Exchange value (symbolic or 
Imaginery) 

Either/or 

Symbolic & Imaginery 

Vemeinunq 

Events 

Quantity 


(midca pp. 132-195) 
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APPENDIX II 


INIENSIONAL vs. EXEENSIONAL MAN 


Following is an excerpt from Voltaire's 'Zadig and Other Rcmai<^s*. 
It serves to illustrate the ODmmunicational mish-4nash may get 
involved in and the semiotic agony we may suffer. 


VOLTAIRE'S TEXT 


Zading fomd that the first moon of marriage, even as it is written 
in the book of Zend, is of honey, and the second of wormwood. After 
a time he had to get rid of Azora, who had becotre too difficult to 
live with, and he tried to find his happiness in the study of 
nature, *No one is happier'-, said he, 'than a philosopher who reads 
in this great book that God has placed before our eyes* The truths 
he discovers belong to him. He nourishes and ennobles his soul. 

He lives jn peace, feeing nothing from men, and his dear wife does 
r^t come to cut off his nose'. 


Filled with these ideas, he retired to a house in the country on tte 
banks of E\:5)hrates* There he did not pass his time calculating how 
many inches of water flow in one second under the arches of a bridge, 
or if a cubic line more rain fell in the month of the mouse than in 
the month of the sheep. He did not contrive to make silk frcm 
spiders* webs, or porcelain from broken lx>ttles^ but he studied 
above all the characteristics of animals and plants, and soon acqu- 
ired a perspicacity which slx>wed him a thousand differ^ces where 
other men see only tmiformity. 


While wanting one day near a little wood he saw one of quesi's 
eunuchs hastening towards 

seemed to be greatly troubled, and ran hitler a^ thltto like 
distracted men seeking something very precious tl^y have lost.. 

'Young m^n'V- cried the Chief Eunuch, 'you haven't seen the q^en's 
dog, have you? ' 

* It's not a dog,' answered Zading modestly, *It*s a bitch.* 
•That's so,* said the Chief Euntush, 

* . Ti » added ZadJg, 'which has had pities 

receStJyrSr'S^ Sfe&ot and she has very long ears'* 
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axd the Eunuch, quite out of hreath, 
n^ver'^toew th^'^^eti^h^d^a bitc^r ^ anijial, and I 

finLt\orie ^ freaks of fortune, tite 

fSd into tL^l^n^ escaped from a groom* s hands and 

as the Chief Eunuch after lhfbtochf"?L"LS2 SI Sf kSS'I^ 
hSSS^pSrby! ^ ^ ^ ki?g*s horse 

'The l^erse you are looking for is the best galloper in the stable,* 
answered Zadig, It is fifteen hands high, and has a very wniaTi 
hoof. Its tail is three and a half feet long. The studs on its 
bit are of twenty-three carat gold, and its shoes of eie^®n scruple 
silver, * ^ 


•Which road did it take?' asked the Master of the King's Hounds, 
'Where is it?' 

'I have not seen the horse,* answered Zading, 'and I have never 
heard speak of it* , 

The Master of the King's Homds and the Chief E\anuch had no doubt, 
but that Zadig had stolen the king's horse and the queen's bitch, 
and they had him taken before the Grand Destur, who condenned him 
to the knout and afterwards to spend the rest of his days in Siberia, 
Hardly had judgement been pronounced than the horse and the bitch 
were found. The j'udges vfee in the sad necessity of having to 
rescind their j'udgement, but they condCTn^ Zadig to pay four hund- 
red ounces of gold for having denied seeing what he had seen. Only 
after the fin© had been paid was Zadig allowed to plead his cause, 
which he did in the following terms, 

‘Stars of Justice,' he said, 'Unfattonable ^lls of knowledge. 
Mirrors of Truth, that have the solidity of lead, the hardness of 
iron, the radiance of the diamond, and much affinity with gold, 
since I am permitted to ^eak before this august ass«ribly, I swear 
to you by OrittUzd that I have never sQ&n. tite ^leen's h(%iourable 
bitch or the kin^ bf kings* sacxed torse, tot me tell you what 
happened. 
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I was walk^g 'toward little wood where l met later the vener- 
able Chief Eunuch and the very illustrious Master of the King's 
Homds, I saw an animal's tracks on the sand and I judged without 
difficulty they were the tracks of a small dog. The long, shallow 
fiurrows printed on the little ridges of sand between the tracks of 
P^-ws informed me that the animal was a bitch with pendent dugs, 
who hence had had px^pies recently. Other tracks in a different 
direction# which seoxied all the tine to have scraped tie surface of 
the sand beside the fore-paws# gave me the idea that the bitch had^ 
very long ears^ and as I remarked that the sand was always less 
hollowed by one paw than by the three others# I concluded that our 
august queen's bitch was somewhat lame, if i dare say so. 


‘As regards the king of Kings' you may know that as I walked 
the road in this wood I saw the marks of horse-shoes, all equal 
distances apart. That horse, said I, gallops perfectly. The du^ 
on the trees in this narrow road only seven feet wide was raised a 
little right and left three and a half feet from the middle of the 
road. This horse, said I, has a tail three and a half feet long, 
and its movement right and left has swept tiiis dust, I saw 
beneath the trees, which made a cradle five feet high, some leaves 
newly fallen from the branches, and I recognised that this horse 
had touched, there and was hence fifteen hands high. As regards 
his bit, it must be of twenty-three carat gold, for he rubbed the 
studs against a stone which I knew to be a touchstone and tested. 
Prom the marks his hoofs made on certain pebbles I knew the horse 
was shod with eleven scruple silver'. 


All the judges admired Zadig's profound and subtle per^lcaci-ty, 
news of which came to the ears of the kinS and queen. In the ante- 
rooms, the thron©— room, and the closet Zadig was the sole topic of 
conversation, and although several of the Magi tl¥>ught he should be 
burned as a sorcerer, the kinS ordered the fine of four hundred 
ounces of gold to which he had been condsmied to be returned to him. 
The clerk of the court, the ushers, the attorneys call©d on him 
with great pomp to bring him these four hun<fced omces. Th^ re- 
tained only three hundred and ninety-eight for judicial exists, and 
their lackeys demanded larges-s. 


Zadig saw how dangerous it was sometimes to be too toowing* and 
pSomisS himself, on the first occasion that offered, not to say 
what he had seen. 

The occasion soon presented Itself. A stage prisoner escape^ and 
paLS bSiiStS the window of Zadlg's house. Zadrg was questioned. 



and made no reply* But it was proved he had ioolced out of the 
window* For this crime he was condomed to five huiKired oun^s of 
gold^ and# as is the custoiHi in Babylon# he thanked his lud^s for 
their indulgence*. 

•Good Godi< ae said to himself, ‘a man vho walks in a wood where 
the queen’s bitch or the king's horse has passed is to be pitiedl 
How dangerous it is to look out of the windowl How difficult it 
is to be happy in this life!' 


(Yaina L & Hintikka 1 934 ) 
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APPENDIX III 

CONTRAGROSTIPUNCTUS 


Achilles has come to visit his friend and 
jogging companion, the Tortoise, at his hone. 


: Heavens, you certainly have an admirable boomerang 
collection! 

* Oh/ pshaw. No better than that of any other Tortoise, 
And now, would you like to step into the parlor? 

: Pine, (Walks to the comer of the roc«n,) I see you 
also have a large collection of records. l*?hat sort 
of music do you enjoy? 

: Sebastian Bach isn't so bad, in my cp inion,. But these 
days, I must say, I am develcping more and more of an 
interest in a rather ^ecialized sort of music, 

i Tell me, what kind of music is that? 

; A type of music which you are most tiniikely to have 
heard of, I call it 'music to break phonographs by' , 

: Did you say ‘to break phonographs by‘? That is a 
curious concept, I can just see you, sledgehammer in 
hand, whacking one phonograph after another to pieces, 
to the strains of Beethoven's heroic masterpiece 
Wellington's Victory. 

: That's not quite what this imisic is about. However, 
you might find its true nature just as inteiguing. 
Perhaps I should give yousbrief description of it? 


Exactly what I was thinking. 

Relatively few people are acqunintai with it, ^ It all 
began when my fri^ the Crab-have you met hm, by the 
Way? •• paid a visxt# 

■twould be a pleasure to malffi his acquatotan^. I’ m 
sure. Though I‘ve heard so much about him. I've never 

met him. 

c'rNi-.noT' nr later I* il the twQ of you to^etter. You*d 
hit it off ^^rhcps could meet at ramtoa 

in the park one day .i.: 


Tortoise 
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Achilles 

Tortoise 

Achilles 

Tortoise 

Achilles 

Tortoise 


Capital suggestion'. I«li be looking forward to it. 

But you were going to tell me about your weird ‘music 
to smash phonographs by*^ weren't you? 

Oh^ yes. Well, you see, the Crab can^ over to visit 
one day. You must understand that he*s always had a 
weatoess for fancy gadgets', and at that time he was 

things, record players. 

He had just bought his first record player, and being 
somewhat gi^lible, believed every word the sale^an 
had told hirm about it«.in particular, that it was capable 
^^P^oducing any and all sounds. In short, he was 
convinced ■tdiat it was a Perfect phonograph. 


• Naturally, I suppose you disagreed. 

! True,, but he would hear nothing of my arguitraits. ffe * 
stai^Qb^ maintained -that any sound whatever -was r^ro- 
ducible on his machine. Since I coiildn't convince 
him of the con-trary, I left it at that. But not long 
after -that, I returned the visit, -taking wi'th te a 
record of a song which i had myself coitposed. The song 
was called 'I Cannot Be Played on Record Playeb 1',. 


Rather unusvial. Was it a present for the Crab? 

Absolutely, I suggested that we lis-ten -bo it on. 
new phonograph, and he was very glad to oblige mei^' So 
he put it on. But unfortunately, after only a few?|to'tes 
the record player begaini vibrating ra-ther severely 
then with a loud 'pop', broke into a large nrabCr of 
fairly small pieces, scattered all about the room, 
record was utterly des-txoyed also, needless to say. 

Calami-tous blow for the poor fellow, I*d say. What 
was the matter wi'th his record player? 

Really, there was nothing -the ma-tter, raathing at all. 

It simply couldn't reproduce -the sounds cm the record 
which I had brought him, because th^ were sounds -that 
wouuLd make it vibra-te and break. 

Odd, isn't it? I mean, I thought- it wa^ a Perfect 
phonograph, That% lid^t the had told him, 

after all. 

Surely, Achilles# you don't b^^ everything that 

salcsnt®a ' '"tell; youiy;''Abe yau:'as-::nai'W’B as, 'the. Grab Was? 
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The Crab was naiver by fari l taiow that salesnen are 
notorious prevaricators* I wasn*t lx>ni yesterday! 

In that case> maybe you can imagine that this parti- 
cialar salesman had scmewhat exaggerated the quality of 
the Crab's piece of equipment ... perhaps it was indeed 
Hess than Perfect^ and coiild not reproduce every 
possible soxond. 

! Perhaps that is an e3q>lanation. But there's no e3q>la— 
nation for the amazing coincidence that your record had 
those very sounds on it ,,, 


: Unless they got put there deliberately. You see, 
before returning the Crab's visit, I went to tl^ store 
where the Crab had bought his machine, and inquired as 
to the make.. Having ascertained that, I sent off to the 
manufacturers for a description of its design. After 
receiving that by return mail, I analyzed the entire 
construction of the phonograph and discovered a certain 
set of sounds which, if they were produced anywhere in 
the vicinity, would set the device to shaking and even- 
tually to falling ^art. ^ 

• Nasty fellow. You needn't j^eil out ter the last 
details; that you recorded those soxmds yourself, and 
offered the dastardly iteosi as a gift ... 


Clever devil* you junped ahead of the story { But that 
wasn't the end of tee adventure, by any means, ter the 
Crab did not believe that his record player was at faxxlt. 
He was quite stubborn. So he w®at out and bought a new 
record player, this one even more expensite, and this 
time tee salcOTan promised to give him double his money 
back in case the Crab found a sound which it could not 
reproduce exactly. So the Crab told roe excitedly about 
his new model, and I praised to cone over and see it. 

Tell me if I'm wrong-I bet that before you did so, you 
once adain wrote the manufacturer, and cciis>osed and 

song calied -I Can®t Be Played c^e®rd 
Player 2 », baseci the construe to tee new model. 


Utterly hr t ^ dednettea, Achilles^ You've quite 
got the j^irih* 
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So what happened this time? 

As you might expect, precisely the same thing. ThQ 
phonograph fell into innumerable pieces, and the 
record was shattered* 

Conseguently, the Crab finally became convinced that 
there can be no such thing as a Perfect record player* 

surprisingly, that’s not quite what happens^. 

He was sure that the next model vp would fill IdK! bill, 
and having twice the money, he- 

Oho^I have an idea* He could have easily outwitted yoii, 
by obtaining a LOW-fidelity phonograph-one that was not 
capable of reproducing the sounds which would destroy 
it. In that way, he would avoid yoxir trick. 

Surely, but that would defeat the original pxirpose- 
namely, to have a phonograph which could reproduce any 
sound whatsoever, even its own self-breaking sound, 
which is of coxnrse irrpossible, 

: That* s‘, true, I see the dilomna now. If any record 
player-.say Record Player X-is sufficiently high-fidelity, 
then when it attenpts to pisy the song *I Cannot Be 
Played on Record Player X* , it win create just tl»se 
vibrations which will. .cause it to break So it fails 
to be Perfect. And yet, the only way to get ^axuad 
that trickery, laamely for Record Player X to be of 
lower fidelity, even more directly ensutres that it is 
not Perfect, It seems that every record player is 
vulnerable to one or the other of these frailties, and 
hence all record players are defective, 

: I don't see wl^ you call tl^m ‘defective*. It is 
sirnply an inherent fact about record players that 
they can't do all that you might wish i±em to be able 
to do. But if there is a defect an3fwhere, it is not 
in THEM, but in 3fOur expectations of what they should 
be able to dol And the Crab was just full of such 
unrealistic expectaticxis. 

: COTpassion for the Grab ovewhelms ine. 
ox low fidelity,^ he loses either way. 


Achilles 


High fidelity 
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^ little game went on like this for a few 

eventually our friend tried to become 

wa?bSsiS^ V^o principle vpon whichl 

was basing ray own records, and decided to try to oSfox 

wrote to the phonograph rekers. an?desorS^ ■ 
of his OTO invetion, which they built to speci- 
fication. He called it 'Record Player Omega'. It was 
player^^^^^ niore sophisticated than an ordinary record 


: Let me guess how: Did' it have no moving parts? Or wa«? 
it made of cotton? Or- ^ 

: Let me tell you, instead. That will save some time. 

In the first place. Record Player Onega Incorporated a 
television camera whose purpose it was to scan any re- 
cord before playing it. This cair^ra was tooked ip to"* 
a small built-in cortputer, which would determine exactly 
the nature of the sounds, by looking at the gxxx>ve- ^ 
patterns. 

! Yes, so far so good. But what could Record Player 
Omega do with this information? 

! By elaborate calculations, its little coiiputer figured 
out what effects the sounds would have \pon its phono- 
graph.’ If it deduced that the sounds were siwh that 
•they would cause the machine in its present configura^ 
tion to break, then it did something very clever, old 
Omega contained a device which could disassarf>le lar^ 
parts of its phonograph subunit, and rtdDuild -them In 
new ways, so that it coxild, in effect, change its own 
structure. If the sounds were 'dangerous*, a new 
configuration was chosen, one to which the sounds would 
pose no threat, and this new configuraticxi would tl^n 
be built by the r^suilding subunit, under direction of 
the little conputer. Only after this rebuilding cpera- 
tion would Record Pl^er Oit^ga attenpt to play the 
record. 

; Aha2 That must have ^Ued the end of your tricks. I 
bet you were a little disappointed. 

Curious that you should thinlc so ... I dom't stppo^ 
that you know Godei'S Incompleteness Theorem, backwards 
and forwards, do you? 


Tortoise 
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’ Theorem taoktrards and forwards? I've never 

rasGinatxng^ but l‘d rather hear irrare about * music to 

an amusing little s^r 

Actually, I guess I can fill in the end. Obviously, 

and so you sheepishly 

adm^ted defeat, and that was that. Isn't that 
exactly it? 


V^tJ It's almost midnightl I'm afrait it*s my bedtine, 
sle^y'^^ ^ "talk more, but really I am growing quite 


As am I, Well, i'll be on ny way, (As he reaches the 
aoori^ he suddenly stops^ and turns around*) Oh^ Ikw 
silly of mej I almost forgot, I brought you a little 
present. Here, (Hands the Qtortoise a ^nall, neatly 
v/rapped package.) 


: Really, you sl^uldn't have* Wly, thank you very niuch 
indeed, I think I'll open it now, (Bagarly tears op^ 
the package, and inside discovers a gl^s gcblet.) Oh, 
what an exquisite gobletl Did you know that I am quite 
an aficionado for, of all things, glass ^lets? 

Didn't have the foggiest. What an agreeable coincidence I 

Say, if you can keep a secret, 1*11 let you in on scwe- 
thing: I'm trying to find a Perfect goblet: one having 
no defects of any sort in its shape. Wouldn't it be 
something if this goblet-let's call it *G* -^re the one? 
Tell me, where did you come across Goblet G? 

Sorry, but that's MZ little secret. But you might liice 
to know who its maker is. 

Pray tell, who is it? 

Ever hear of the famous glassblower Johann Sebastia n 
Bach? Well, he wasn't exactly f amours for glassblowin^ 
but he dabble'd at the art as a hobby, tlwugh hardly a 
soxil knows it-and this goblet is the last piece he blew. 

Literally his last one? gracious. If it truly was 
made by Bach, its value is mestiii®ble. But how are 
3 JOU sure of its maker? 


Tortoise 
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Loo]c at the ^scription on the inside— do you see where 
the letters ‘B*, »a*, 'c*, «h‘ have bean Itched? 

Sure enough! What an extraordinary thing. (Gently sets 
Gob^t G do^ on a shelf.) By the way^ did you loiow 
that each of the four letters in Bach*s name is the 
name of a musical note? 


•tisn't possible, is it? After all, nrusical notes only 
go from 'A' through 'G*. 


: Just so| in most acnmtri os, that's the case. But in 
Germany, Bach's own homeland, the convention has always 
been similar, except that what we call *B', they call 
'H* , and what we call *B-flat', they call *B*, For 
instance, we talk about Bach's 'Mass in B Minor*, where- 
as they talk about his 'H-moll Messe*. Is that clear? 


: ,,, hmm ... T guess so. It's a little confusing: H is 
B, and B is B-flat, I sxjppo^ his name actually consti- 
tutes a melody, then. 


! Strange but true. In fact, he worked that melo<^ stibtly 
into one of his most elaborate musical pieces-naii^ly, 
the final Contrapimctus in his Art of the Fugue. It 
Was the last fugue Bach ever wrote, I heard it 

for the first time, I had no idea how it would end. 
Suddenly, without warning, it broke off. And then 
... dead silence. I realized immediately that was 
where Bach died. It is an indescribably sad rooc»nt, 
and the. effect it had on me was-shattering. In any case, 
B-A-C-H is the last theme of that fugue. It is hidden 
inside the piece, Bach didn't point it out explicitly, 
but if you knovi ^out it, you can find it without hku±i 
trouble. Ah, me-there are so many clever ways of hiding 
tilings in music 


... or in poems. Poets used to do very similar things, 
toow (though it's rather out of style these days), Bor 
instance, Lewis Carroll often hid words and names in the 
■ first letters (or characters) of the successive line in 
poems he wrote, Pooas which conceal messages that way 
are called ‘acrostics'. 

Bach, too, occasionally wrote ac3X>stics, which ^n't 
surprising. After all, counterpoint and acrostics, with 
their levels of hidden meaning, ha^ quite a bit to 
oo^n, met acix>stics, however, have only one hidden 
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level —but there' is no reason that one cxjxildn't make 
a double-decker-ariacrostic on top, of an acrostic. Or 
one could make a ‘contracrostic* - where the initial 
letters, taken in reverse order, form a messa^. 

Heavens i There's no end to the possibilities inherent 
in the form. Moreover, it's' not limited to poets; 
anyone could write aero s tic s-even a dialogician, 

A dial-a-logician? That's a new one on rre. 

Corrections I said 'dialogician*, by which I meant a 
writer of dialogues, ifinra ,,, sonething just occurred 
to me. In the ;a^ikely event that a dialogician should 
write a contrapuhtal acrostic in homage to J.S, Bach, 
do you suppose it would be more proper for him to 
acrostically embed his OWN name-or that of Bach? Oh 
well why worry about such frivolous matters? Anybody 
who wanted to write such a piece could make his 
own mind. Now getting back to Bach's melodic nansi, 
did you know that the melody B-A-C^, if playai \^side 
down and backwards, is exactly the same as the original? 


How can' anything be played T 5 >side down? Backwards, I 
can see— you get H— C— A— B— but upside downf You must be 
pulling my leg, 

'non my word, you're quite a skeptic, aren't you? Well# 
I guess I'll have to give you a d^ionstratioj®. I^t tm 
Juit go and fetch ny fiddle - (Waite in^ t^ next roc®, 
‘and returns in a jiffy with an ancient-looking ViOlin,) 

! II play it forV forwards ^ S 

which way. Let's see, now ^ 

Art of the Fugue on his music stand and opens it to 
tS Ilsrpage!) ... here's the lait Contrapmetus. and 

here * s thB last tliGiBs • • • . , 

The Tortoise begins to play: BWl-C-_-bat as he 
the final H, suddenly, without iraming, a shattering 

Sind ?Self inter^ts MS ^ 

he and Angles pMar^g, ^3 tlnXllng to ttie 

iiIo?®frIm S^elf G Md stood, only 

And then ... dead silence. 

CHofstadadtor w 
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